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URING the summer and autumn 

of 1937, physicians in California 
reported a number of cases of acute 
encephalitis, some with a stormy course 
and others less violent. There were 40 
deaths. Most of the cases occurred in 
the two large Central California Valley 
regions with the majority from Fresno 
and Tulare Counties. Fresno reported 
13 fatalities, while a milder form, usu- 
ally with uneventful recovery, occurred 
in Tulare. During the same seasonal 
period in 1938 a similar type of disease 
was recorded showing both the severe 
and the milder forms. Fresno and 
Tulare were again affected, with addi- 
tional patients from Kern County at the 
extreme southern end of the San Joaquin 
Valley. 

During 1937 brain material was re- 
ceived from 3 fatal cases but although 
numerous mice and a number of 
monkeys were inoculated, no virus was 
recovered. Sera were then collected 
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through the codperation of the Fresno 
and Tulare County Health Departments 
from many of the recovered patients in 
the lower San Joaquin Valley districts 
where the outbreak was the most severe. 
Sera were also obtained in connection 
with the State Department of Public 
Health from other regions in California 
where some form of encephalitis had 
been reported. The clinical history of 
this group’ has been reported, so this 
paper will not bear upon that aspect. 

It was found that about 56 per cent 
of the recovered patients in the Fresno 
and Tulare areas had neutralizing anti- 
bodies for the virus of St. Louis en- 
cephalitis,” while they were negative 
for the Japanese B virus and that of 
lymphocytic choriomeningitis (l.c.m.).* 


kindly sent as follows rhe 
Japanese B strain from Dr. S. Kashara of the 
Kitasato Institute, the St. Louis virus from Dr. L 
T. Webster of the Rockefeller Institute, and that of 
the l.c.m. strain from Dr. C. Armstrong of the 
National Institute of Health 


* These viruses were 
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Since many of these cases showed clin- 
ical pictures similar to those described 
for the St. Louis type of encephalitis, 
it was assumed up to and through part 
of the summer of 1938 that the etio- 
logical agents were identical even though 
no virus had been directly isolated. 
However, the percentage of positive 
neutralization tests given seemed much 
lower than those reported by other 
workers for sera of recovered cases after 
the St. Louis outbreak. Wooley and 
Armstrong * obtained 94 per cent posi- 
tive sera from 39 convalescent patients; 
Webster, Fite, and Clow* 82.5 per 
cent from 29, and later Muckenfuss, 
Smadel, and Moore *® found 69 per cent 
definitely positive and 9 per cent doubt- 
fully positive of 126 sera tested from 
recovered encephalitic patients in the 
vicinity of St. Louis. 

This discrepancy was not easily ac- 
counted for at the time and it was not 
until the autumn of 1938 that it was 
explained by recovery of the western 
strain of equine encephalomyelitic virus 
from the brain of a child at Fresno.® 
This was followed by isolation of the 
same type of virus from the blood of a 
man in Tulare.’ With the knowledge 
that another neurotropic virus could be 
a responsible agent in this region addi- 
tional studies were undertaken to de- 
termine the extent of the disease in 
reported encephalitic areas and to ascer- 
tain whether a differentiation could be 
made. 

NEUTRALIZATION TESTS WITH HUMAN 
SERA 

During the autumn of 1937 and the 
first half of 1938, sera were collected 
from recovered encephalitic patients in 
the Central California Valley areas ex- 
clusive of Kern County, and from a 
few coastal towns. These sera were 
mainly from Fresno and Tulare Coun- 
ties and were tested for antiviral sub- 
stances against the l.c.m., the St. Louis, 
and the Japanese viruses, respectively. 
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A certain number were also used against 
the poliomyelitic virus. After recovery 
of the human equine strains, tests were 
made against the new, very virulent 
Br variety with all the old sera avail 
able from these areas and with more 
sera collected later in 1938 from Kern 
and Fresno Counties. 

Protection experiments for the en- 
cephalitic viruses were performed as 
follows: Equal parts of serum and the 
appropriate dilutions of each virus were 
mixed and held overnight in the refrig- 
erator before inoculating 0.03 cc. intra- 
cerebrally into mice. After preliminary 
titrations and stabilizing of each virus, 
it was found that under the conditions 
given the following dilutions were the 
most advantageous for each type, 2 
being employed for each strain and 
from 3 to 4 mice per serum for each 
dilution of virus. The dilutions for the 
encephalitic viruses were made from 10 
per cent brain suspensions in a mixture 
of equal parts of broth (pH 7.5) and 
sterile distilled water. They were 
1—10,000 and 1—50,000 for the St. Louis 
strain, 1-50,000 and 1-—100,000 for the 
Japanese B, 1-100 and 1-250 for the 
l.c.m., and 1—1,000,000 and 1—5,000,000 
for the Br human equine virus. The 
original western equine (California) 
strain was used in the dilutions of 
1—10,000 and 1-100,000. Known nega- 
tive and positive sera were always 
included with each series. Equal parts 
of serum and a 1-25 dilution of the 5 
per cent poliomyelitic virus were also 
mixed and kept overnight in the cold 
before inoculating 1.5 cc. intracerebrally 
into rhesus monkeys. 

Forty-nine, or 47.5 per cent, of 103 
sera of the encephalitic group had pro- 
tective antibodies against the St. Louis 
strain, although 10 were only weakly 
positive as shown in Table I. A serum 
was considered to give a positive neu- 
tralization if all the mice employed 
remained alive for the two dilutions, 
and weakly positive if they died with 


2 
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TaABLe I 
: Neutralization Tests on Sera of Encephalitic Cases * 
Strains of Virus 
Vo Western Equine No St. Louis Vo Positive for 
Cases Virus Cases Encephalitis Cases Both Types o 
lested ( Br Strain) Tested Virus Tested Virus 
19 >; @ 23 1 @ 20 7 
ce] + 9 + 
12 (63.1%) 16 (43.4%) 7 (35%) 
Ke 26 1 23) 26 5 QO 26 5 
8 8 4 
9 (34.24) 13 (§0.0%) § (19.2%) 
re 14 i @ 2 @ 14 4 
4 22 12 
§ (35.7 ) 14 (63.67%) 4 (28.5%) 
| 4 2 7 3 
2 (50%) $ (42%) 
her Central 9 1 @ 11 1 @ 9 2 
Valley 3 5 + 
7-38 
4 (44.477) 6 (54.4%) ) 
al Area 14 0 14 1 @® 
1 38 2 + 
3 (21.4%) 
(37.0%) + 103 49 (47.5%) 4 69 18 (26%) 4 


Total Ne SO 32 


fee) Weakly positive neutralization 
Positive neutralization 
No neutralization 


the strong dilution and survived the 
weaker. They were negative if all ani- 
mals died. 

Seventy-one of the 103 sera were 
from cases in the 3 counties of Kern, 
Tulare, and Fresno, in the lower San 
Joaquin Valley where the majority of 
the encephalitic reports occurred; 37 
of the 71 sera, or 52.1 per cent, gave 
some degree of positive protection for 
the St. Louis virus, the largest number 
coming from Tulare County and the 
next from Kern County. There were 2 
positive cases and 1 weakly positive 
from the coastal counties. 

Of 86 sera tested from individual 
cases, 32, or 37.0 per cent, gave either 
a weakly or a strongly positive neu- 
tralization against the Br strain of 
equine virus: 59 of these came from 
the 3 designated counties with 26, or 
44 per cent, positive. These figures 
undoubtedly would have been higher if 
material had been obtained from all the 
patients showing neurotropic symptoms. 


Unfortunately many of the earlier cases 
disappeared and blood could not be 
obtained later when the importance of 
the equine virus for man was ascer- 
tained. 

There were 6 positive neutralizations 
with sera from other areas in the more 
central or the northern parts of the 
Valley regions and none from the coastal 
districts (Table I). 

That so many sera showed protection 
tests for these two viruses was probably 
of some diagnostic significance, but just 
how much reliance can be placed in 
such findings may be questioned when 
on further analysis it was found that a 
number of sera were positive to both the 
St. Louis and the equine strains. Of 
69 sera tested against the two types, 
18, or 26 per cent, showed some degree 
of neutralization for both (Table I). 

To add further to the uncertainty 
in regard to the value of the neutraliza- 
tion test in these neurotropic cases, 34 
sera of the earlier encephalitic series, 
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which did not include the Kern County 
group, were tested for antiviral sub- 
stances against the virus of poliomye- 
litis; 26, or 78.7 per cent, of these 
were positive but only 4 to this virus 
alone. Four were positive only to the 
St. Louis strain while 12 had antibodies 
for both viruses. Thirteen of these 
sera remained and later 2 were found 
to neutralize the equine strain. There 
was sufficient evidence, therefore, that, 
given a certain district, the human 
serum could harbor antiviral substances 
for a variety of neurotropic viruses. 
From 1934 to 1937 many cases of 
central nervous system disturbances 
were reported by physicians from both 
Kern and Tulare Counties, mainly re- 
corded as poliomyelitis. Many of these 
people showed only a transient muscular 
weakness and recovered without residual 
paralysis. Fresh serum was obtained 
from 14 of these individuals in Kern 
County who had been diagnosed as 
having poliomyelitis in 1934 to 1937 
respectively. Five were positive for the 
St. Louis virus, 6 for the equine, and 
3 for both. Taken by years, one of the 
4 sera in the 1934 group was positive 
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the equine. The 2 in the 1935 group 
showed some neutralization for both 
viruses, while of the 4 in 1936, 1 serum 
neutralized the equine and 2 were posi- 
tive for the St. Louis type. In the 1937 
series 3 of the 4 sera reacted to the 
equine and none to the St. Louis strain. 

Some old sera were available from a 
poliomyelitic group in Tulare County 
who had been bled in 1936 and 1937, 
respectively. One person showed clini- 
cal symptoms in 1934 and another in 
1937, but the majority were ill during 
1935 and 1936. Sera from 23 of these 
individuals were tested in 1938 against 
the St. Louis virus and 11 (43.4 per 
cent) showed a positive neutralization, 
as given in Table III. Sixteen out oi 
20 (80.0 per cent) neutralized the virus 
of poliomyelitis, 8 being positive to it 
alone, and 6 positive to both the latter 
and the St. Louis strain (Table II) 
Only 13 of these sera remained that 
could be tested later against the Bi 
equine virus. One showed a weakly 
positive reaction while all the others 
were negative. Most of the sera had 
been kept for 2 years in the refrigerator, 
so that it was interesting to note that 


for the St. Louis strain and none for the antiviral substances to the St. Louis 
TaBie II 
Neutralization Tests on Different Groups of Individuals 
A. Normal Individuals B. Cases Diagnosed as Poliomyelitis 
Veutralization Test Neutralization Test 
Equine Equine Equin Equine 
Vo. Virus St. Louis and No. Virus Vo. St. Louis and 
Typ Tested (Br) Virus St. Louis Region Tested (Br) Tested Virus St. Loni 
Normal non 26 ) 2 Tulare 13 1 + 23 11 + 1 
contacts (7.6%) County (7.6%) (43.4%) (4 
Normal contacts 26 ) 0 Kern 14 6 + 14 5 + 3 
County (42.8%) (35.7%) (21.4 
Normal contacts 11 1+ 6+ 2 + to Bay areas 20 0 23 0 
in Tulare Courty (9.0%) (54.5%) both 
(18.1% 
1 + 2 + to 16 4+ to 
Total No 63 (1.5%) (12.6%) both Total No 17 (14.8%) 60 (26.00) both 
(3.0%) (6.6% ) 
- = Positive neutralization test 


0 = No neutralization 
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train still remained. None of the 
people with sera positive to the St. 
Louis virus showed any residual pa- 
ralysis and all had the onset since 1934. 
Of the negative cases 5 had some 

walysis but had generally recovered. 
One in the group diagnosed in 1923 had 
residual paralysis and his serum did not 
eutralize the St. Louis strain. 

In order to determine to what extent 
the antiviral substances for these viruses 
might be present among groups of 
people such as normal contacts, normal 
non-contacts, and recovered poliomye- 

patients from other than the Cen- 
tral Valley areas, various people were 
bled and their sera tested for anti- 
odies 

In a group of recovered _polio- 
myelitic cases from around the Bay Re- 
vion, 23 sera failed to neutralize the St. 
Louis virus while 20 were negative to 
the Br equine strain (Table III). Most 
of the convalescents showed some form 
of residual paralysis, although 4 or 5 
were apparently normal. 

Of 26 normal non-contacts (Table 
111) including nurses, doctors, and 
laboratory workers in the Bay Region, 
none gave any neutralization for the 
equine strain. One was weakly and 
inother strongly positive for the St. 
Louis virus. The former was a dentist 
in close contact with many people and 
the latter had lived in Kern County 
before training as a nurse in San Fran- 
CISCO. 

A similar number of sera were tested 
from a group of normal individuals, 
doctors and nurses in the Valley areas 
who had had some contact with human 
encephalitic cases during the past few 
vears, including also a group of veteri- 
narians who had histories of previous 
contact with sick horses. All were 
negative to both viruses. 

Another small group was included 
from Tulare County. These people had 


all been associated in some way with S, 


the man from whose blood the equine 


virus had been recovered. Although 
one of the 11 sera was positive to the 
latter strain, 6 showed neutralization 
for the St. Louis virus, indicating con- 
tact to the latter among the general 
population in this region. No history 
was obtained from the person positive 
to the equine strain. 

To summarize, it would appear that 
of a total of 63 apparently normal indi 
viduals as far as encephalitis was con- 
cerned, 8 had neutralizing antibodies 
for the St. Louis virus and | for the 
equine. All but | of the 9 had lived in 
the San Joaquin Valley. Of 47 tested 
for the equine virus, and 60 for the 
St. Louis strain among groups of people 
diagnosed as having had poliomyelitis, 
the only positive sera for either virus 
were from those residing in the San 
Joaquin Valley. 

To confirm further the neutralization 
experiments on certain of the sera that 
were positive to the Br or new human 
equine strain, the tests were repeated 
using the original western equine (Cali- 
fornian) virus. Fourteen of the 21 
sera, 16 of which are given in Table 
IV, were also strongly positive to this 
strain, 4 others were only weakly posi- 
tive, although they had been stronger 
with the Br strain, while 3 were nega- 
tive. The latter had reacted only very 
slightly to the Br virus so the amount of 
the antibodies could not have been very 
appreciable. Six sera negative to the 
human strain were also negative to the 
Californian variety. On the whole, 
however, the relationship between the 
two types of virus seemed fairly well 
established by this cross-neutralization 
with sera from cases having a history 
of some disturbance of the central 
nervous system. 

No protective substances for the 
l.c.m. and the Japanese B viruses, re- 
spectively, were demonstrated in any 
of the sera of the 1937 series. These 
tests were discontinued for the group 
collected later. 
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PERSISTENCE OF ANTIVIRAL 
SUBSTANCES 

It is interesting to note that so far, 
with one exception, the antiviral sub- 
stances to the Br equine strain ap- 
peared only in sera from individuals 
having had some definite disturbance 
of the central nervous system, either a 
recognizable encephalitis or some inter- 
mediate form difficult to distinguish 
from poliomyelitis. The one exception 
was in a person who had been in con- 
tact with a known case of human 
equine encephalomyelitis and lived in 
an apparently infected area, but whose 
earlier history was not ascertained. 

On the other hand, antibodies for 
the St. Louis virus were found not only 
in those people with some neurological 
disturbance but from a certain number 
of apparently normal individuals, indi- 
cating perhaps a difference in the route 
of infection for the two viruses. 

Owing to the distance between the 
source of material and the laboratory 
facilities, collection of the sera during 
the early part of the disease was not 
often achieved, so that one is left in 
doubt as to which virus might have 
been the etiological agent in many 
cases where the antibodies were posi- 


TABLE 
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tive for both types. In 4 instances, 
however, serum was obtained in 5 to 8 
days and in | or 2 weeks after entrance 
to the hospital, and then again after 
recovery (Table III). Protective sub- 
stances for the equine strain were 
either absent or very weakly positive at 
first, becoming stronger after several 
weeks. Those to the St. Louis strain 
were also present in 3 of these sera but 
showed an initial potency, indicating 
that they had probably been acquired 
before the attack of encephalitis. 

The antibodies appeared, perhaps 
weakly, as early as 8 days after the 
onset in those cases with a good re- 
covery. With the sera examined from 
the groups shown in Table III, positive 
neutralization for the equine virus 
could be obtained at various periods up 
to one year after the onset. In 7 ii 
stances they were still present after | 
year or a little over, in 1 case at 2 years 
and in 2 others after 3 years and 2 
months since recovery. There is ever) 
reason believe, therefore, that the 
antiviral substances, if once estab- 
lished for this particular virus, may re 
main in the human serum for as long 
a time as for any other neurotropic 
virus disease. They were also found to 


to 


IV 


Positive Neutralization Tests According to Age Distribution 


Total Total Total 
Vo. of No. of Vo. of 
Cases Cases Cases 
County Type of Virus Tested Under 5 Years Tested 5 to 20 Vears Tested Over 20 V+ 
Fresno Western Equine 3 2+ 6 3+ 14 7 
1937-38 (Br strain) 1 weakly) 
St. Louis 
encephalitis 2 7 
Both viruses I 4 
Kern Western Equine 7 8 2+ iI 
1938 ( Br strain) of 7 tested 
St. Louis 
encephalitis 6 6 


Both viruses 


Western Equine 
1937-38 (Br strain) 
St. Louis 


encephalitis 
Both viruses 


| 


4 
a 
‘4 
) 2 + 4 
| 
) 1 + + 
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-ist in the stored material. A few 
, collected in August, 1937, were 
found to be positive upon testing in 
February, 1939, about a year and a 
hall There was no way of knowing, 
wever, whether the antibody content 
depreciated considerably, since no 
tests for the equine virus had pre- 
viously been made. It was also no- 
ed that the antiviral substances for 
he St. Louis virus persisted after about 
vears’ storage. In several instances 
rations were made on the same sera 
different intervals, and a decline in 
ter was noticed. 
Because of the presence of protec- 
tive substances for the two different 
viruses in the blood of many of these 
encephalitic patients where clinical 
vmptoms were similar, it is difficult to 
decide as to the etiological factor, es- 
pecially where the actual virus had not 
been found. It seems very probable, 
however, that antiviral bodies for the 
St. Louis strain were present in many 
of the patients for some time. Many 
of the people belonged to the transient 
labor group and probably had acquired 
these antibodies in Missouri, Okla- 
homa, or Texas. If that were so, one 
would expect the greater number posi- 
tive for the St. Louis strain to be found 
among the older age groups. Also one 
would expect the appearance of both 
tvpes of antibodies in one serum among 
the latter group and the presence of 
ne or the other among the younger 
people. This view seems justified as 
ibserved by reference to Table IV where 
le positive neutralization tests against 
the two viruses are tabulated for the 
ounties of Kern, Tulare, and Fresno, 
ording to the age distribution. As 
the age increases the number of posi- 
live tests to both strains also increases 
ind there are more positives to one 


(vpe of virus alone among the younger 
children than among the ‘edette. 


There 
were, however, more encephalitis cases 
imong the adults in these particular 
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groups, 34 over 20 years of age, 26 
from 5 to 20, and 11 under 5 years, 
with a predominance of the positive 
tests for the St. Louis virus (20 of the 
34) among the oldest group. More 
positive neutralizations to the equine 
strain than to the St. Louis appeared 
among the younger people. One there- 
fore may be justified in assuming that 
where a positive neutralization has been 
obtained for a particular virus alone 
among the children it is most probably 
the etiological agent of the neurotropic 
disturbance involved. 


EPIDEMIOLOGY 

Since 1934, in California there has 
been noticed a change in the type of 
labor population inhabiting the two 
Central Valleys where the majority of 
the large agricultural industries are lo- 
cated. Where formerly the incoming 
laborers had been Mexicans, Filipinos, 
or southeastern Europeans, now they 
were migrants from Missouri, Okla- 
homa, or Texas, who were unable to 
cope with the financial depression and 
the dust storm problems at home and 
were now looking for the hoped-for land 
of opportunity. Coming in largely by the 
southern route they settled in the 
Valley regions from Kern County at 
the southerly end, working northward 
with the change of crops (Figure IT). 
Most of them were poor, the living 
quarters most inadequate and _ sanita- 
tion far from favorable. In consequence 
whatever diseases occurred in the vi- 
cinity usually appeared among _ this 
group. Among the people coming to 
the Kern County Hospital to be bled 
for the neutralization test after recov- 
ery from a neurotropic disturbance, 14 
out of 37 had some connection with 
Oklahoma, Missouri, or Texas. The 
whole subject of the migrant labor 
problem in California has been very 
graphically presented by a recent ar- 
ticle in Fortune.” Residents from the 
middle and southwestern states have 
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MAP 1. 

j Distribution of Places in 

: California where were Cases 
Encephalities with 

Zz \j Serums having a Positive 

Neutralization to the Virus of 
Western Equine 


Sanger Selma,Del Ray, 
Fowler, Kerman 
Strathmore , Kaweaha — | 7 


Tulare, 
Bakersfield— 


Buttonwillow, Pose, Arvin, 
Edison Delano, KernLake. - 


gradually been moving toward the than to the equine (Table I). Did the 
coast since 1930, with the greatest migrants bring in the St. Louis strain 
influx after 1934. and start an endemic area for this dis- 

As noted, 1934 was the earliest date ease, which in many instances might be 
available when diseases of the central clinically difficult to distinguish from 
nervous system were reported in people non-paralytic poliomyelitis? and then 
whose sera were later shown to have were certain other conditions superim- 
neutralizing antibodies for the St. Louis _ posed that initiated an outbreak of yet 
virus. For the population from Kern a third type of central nervous system 
County northward, all of these early disturbances which could be _particu- 
cases were in the Central Valleys. larly invasive for the rural population? 
From then on the number showing From certain epidemiological obser- 
these antibodies seemed to increase and_ vations it seems likely that from Kern 
more frank cases of encephalitis were County northward some such factors 
recorded for these areas. This was es- have been at work during the past 4 
pecially noticeable for the Tulare re- or 5 years. Poliomyelitis was undoubt- 
gion where the sera obtained were more’ edly already endemic in many of the 
often positive to the St. Louis virus Valley towns. From 1934 to 1937 the 
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migration westward occurred in the 
largest. proportions and with it most 
pl obably a few cases of the St. Louis 
type of encephalitis that may have 
helped immunize some of the ‘popula- 
tion. In addition, a third neurotropic 
virus, that of equine encephalomyelitis, 
acquired significance for human wel- 
lare. 

Previous to 1937 there had been a 
series of dry years throughout this 
part of the state, but during 1937 and 
1938 the rainfall was unusual. The 
snow was heavy in the mountains, 
there were late rains with subsequent 
floods in the river areas and dry lakes 
were filled, tules grew where they had 
not been for years and much water was 
present in the central lands where the 
larger towns are found. As a result 
many mosquitoes appeared and were 
everywhere noticeable. Although no 
insect has as yet been actually impli- 
cated in the spread of the equine 
disease in the field, yet from the experi- 
mental work of Kelser,® Merrill and 
Ten Broeck,'’® Madsen, Knowlton, and 
Rowe '! and Giltner and Shahan,’ it 
seems most probable that a biting in- 
sect such as the mosquito is an impor- 
tant factor in transmission of this 
virus. They have all been able experi- 
mentally to produce the disease by 
means of several species of infected 
mosquitoes. 

Whether or not a vector is respon- 
sible for the dissemination of the St. 
Louis virus is still an open question. 
Because of the negative results for mos- 
quito transmission by Leake, Musson, 
and Chope in 1933, 13 the respiratory 
route of infection has been especially 
favored for this disease, largely because 
of the ease of intranasal transmission 
in mice. However, Webster, Clow, and 
Bauer '* demonstrated later that Ano- 
pheles quadrimaculatus if infected can 
retain this virus for life, while Lums- 
den'® has presented epidemiological evi- 
dence to show that Culex pipiens might 
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have been implicated during the St. 
Louis epidemic in 1933. Subsequently 
Mitamura and Yamada, as reviewed by 
Inada,“ have experimentally trans- 
mitted the virus of the Japanese B 
encephalitis by means of both Culex 
pipiens and Culex tritaeniorhynchus. 

Although the disease of equine en- 
cephalomyelitis has been endemic 
among the horses in the San Joaquin 
and Sacramento Valley regions for 
many years, especially recognized since 
1930 when the virus was first isolated 
by Meyer, Haring, and Howitt,'’ there 
has been no noticeable association with 
any similar form in man. It is true 
that 3 cases occurring in veterinarians 
or persons in close contact with horses 
had been reported in 1932 by Meyer," 
but there was no associated outbreak 
among the general population. The 
largest epizootic among horses had ap- 
peared from 1930 to 1932 and scattered 
cases were subsequently reported but 
not in epidemic proportions. For that 
reason after the first appearance of 
definite human encephalitis around 
Fresno in 1937, no connection was 
made between the two forms. It now 
seems apparent, however, that the 
virus was the causative agent of many 
of the cases and probably of the fatal 
ones, especially as at least 3 of the 
patients in Fresno County and 2 in 
Kern who were ill in 1937 had anti- 
bodies for the equine type alone when 
tested in 1938. Since no virus was 
actually recovered from any of them in 
1937, the true nature of the disease re- 
mained unrecognized until the following 
year. 

From reports of the veterinarians in 
both Kern and Fresno Counties in 1938 
there was no unusual number of sick 
horses but the mosquitoes were very 
prevalent. One might wonder, if the 
mosquitoes were the vectors in the 
equine outbreak in 1930, why human 
cases were not recorded and why they 
should now appear when the disease in 
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horses had subsided. One can only sur- 
mise that the unusual climatic condi- 
tions have brought the insects closer to 
the human population areas. As shown 
in the map the people with encephalitis 
having positive antibodies for the 
equine virus were found in the drainage 
regions, in the central portions of the 
valleys and mainly on the outskirts of 
the larger towns. Many cases of en- 
cephalitis were reported from the cities 
of Bakersfield and Fresno, but the in- 
dividuals usually lived in streets border- 
ing on the outskirts, near open fields 
where the wind could waft insects from 
the undrained areas. There is also the 
possibility that the unusual climatic 
conditions had encouraged the increase 
of some new vector common to both 
man and animals taken in combination 
with perhaps another animal reservoir 
than the horse. 

By the courtesy of Henry Bye of the 
Kern County Health Department, 


Figure I was drawn from figures taken 


from their records for the human cases 
and from those of Dr. Edwards for the 
equine. A record is given of the 
monthly appearance during 1938 of hu- 
man and of equine cases in the same 
localities. Apparently only 10 horses 
were treated in areas where human en- 
cephalitic cases were found, 8 of which 
were within a 4 mile radius of Bakers- 
field, and the others not so many miles 
away. The peak for the horses came 
in July, and a month later for man. 
The disease in the animals seemed to 
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drop off and then re-occur later, with 
another rise in October. The number 
of equine cases was so small, however, 
that one cannot draw definite concly- 
sions. 

Most of the human encephalitic cases 
considered to be of the equine type by 
reason of the neutralization test or the 
isolation of the virus, have come from 
the areas shown in the map. In Kern 
County 5 patients were within the 4 
mile radius of Bakersfield or if in the 
town were on the outskirts, 2 were from 
Buttonwillow, 2 near Edison, while 6 
cases of encephalitis were reported from 
the Arvin district with 2 of the equine 
type. In Fresno County there were 5 
patients within a 5 mile radius of 
Fresno and the others from a group of 
closely associated small towns not far 
from Fresno, 3 from Sangar, 2 from 
Kerman, and 1 each from Selma and 
Del Rey. Several indivtduals were re- 
ported as having encephalitis at Fowler 
but no definite results were obtained 
In Tulare the people were also from 
associated districts where mosquitoes 
were most prevalent. 

It seems very probable that a num- 
ber of the cases reported as encephalitis 
in the Valley counties northward were 
also of the equine type, but unfortu- 
nately material was not available from 
them again and most of the sera first 
collected were exhausted. However, 
sufficient evidence was obtained from 
the few sera on hand to indicate a more 
general distribution of the equine virus 
in man throughout both of the valley 
regions than may have been suspected 
Since the epizodtic of 1930 and 1931 
was widespread throughout both the 
Sacramento and San Joaquin Valleys 
(morbidity at that time being about 
6,000 horses with an average mortality 
of 47 per cent, according to Meyer **), 
it is not unreasonable to suppose that 
the human form had been present, now 
that proof has been given of the infec- 
tiousness of this virus for man. Two 
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; the 3 human cases reported by 
\lever in 1932 18 came from the Sacra- 
nto district and the third from 
\fadera above Fresno. Serum was ob- 
tained again from the latter person 6 
vears after recovery but gave weakly 
positive protection for the Br strain. 
~ Since nearly all of the positive cases 
in the counties of the lower San Joaquin 
Valley had possibilities of exposure to 
some form of vector but not necessarily 
to sick horses, especially in regard to 
the infants, it seems very likely that a 
biting insect has been the responsible 
agent for the recent outbreak of the 
equine disease. 


DISCUSSION 

During 1938 the actual recovery of 
the equine virus from fatal cases of 
human encephalitis was reported first 
by Fothergill, Dingle, Farber, and Con- 
nerly }* and Webster and Wright *” for 
the eastern form in Massachusetts, and 
then by Howitt® for the western in 
California. A more detailed account of 
the eastern outbreak was then given by 
Feemster *' and also by Wesselhoeft, 
Smith, and Branch ** who reported the 
histories of 8 fatalities in Massachusetts 
with recovery of the virus from 5. At 
about the same time Eklund and Blum- 
cal account of cases of human en- 
cephalitis closely associated with an 
equine epidemic during 1937. Since 
neutralizing antibodies for the western 
equine virus were found in the sera of 
3 recovered patients, this strain was 
considered to be the etiological agent. 

Prior to these reports the equine dis- 
ease had not been incriminated for man 
except for the 3 cases already described 
by Meyer in 1932. It seems highly 
probable, however, that many acute 
cases of encephalitis without recovery 
of an active agent could have been at- 
tributed to this disease and that both 
non-paralytic poliomyelitis and the St. 
Louis type of encephalitis were confus- 


ing factors in many instances. It was 
interesting that the latter virus was 
evidently intermixed in California in 
such a way as to cause confusion in 
differentiation. Since the actual virus 
has not as yet been recovered from 
these areas, it is still uncertain whether 
or not true cases have been present. It 
has been shown by Wooley and Arm- 
strong* and by Muckenfuss, Smadel, 
and Moore * that antibodies to this virus 
may be found among the general popu- 
lation in an endemic area, comparable 
to what has been reported for poliomye- 
litis. For this reason, as demonstrated 
by Smith and Moore,** too much diag- 
nostic significance should not be placed 
on their presence in acute cases unless 
the serum of the patient is negative 
during the early stages of the disease 
and later shows a rise in antibody con- 
tent after recovery. So far in the Cali- 
fornia areas affected there has not been 
any generalized immunization to the 
equine virus, because only those per- 
sons showing an acute disturbance of 
the central nervous system developed 
antiviral substances. Normal people 
and those having acquired poliomye- 
litis in the Bay Region were all nega- 
tive, with the exception of one indi- 
vidual in the San Joaquin Valley whose 
history was unknown. 

This differentiation in the presence 
of antibodies to both viruses leads one 
to suspect that the equine form has 
rather recently become of human sig- 
nificance, probably because of the sud- 
den appearance of a new vector or 
perhaps a new reservoir host. The 
eastern virus has lately been recovered 
in nature from both the pigeon * and 
the pheasant *° so that some such host 
may also be present in the West. 
Whatever is later proved, it seems 
warrantable to assume that at present 
the occurrence of protective substances 
for the western equine virus has some 
diagnostic value in the Californian 
regions affected and that this disease 
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first became of marked significance to 
human welfare during 1937. Sporadic 
cases very likely occurred throughout 
the northern and central valleys during 
the previous years but were reported 
either as non-paralytic poliomyelitis or 
as some form of encephalitis of un- 
known etiology. Sera were positive for 
2 cases having their onset in 1935 and 
for 1 in 1936. A more complete sur- 
vey of the population would undoubt- 
edly show a larger number of positive 
tests. On the other hand, the simul- 
taneous presence in a serum of anti- 
bodies for the St. Louis virus may not 
have as much value because of a more 


generalized immunization in certain 
Valley areas. 
SUMMARY 
1. An outbreak of the western type of 


equine encephalomyelitis occurred among the 
human population of the two large Central 
Valleys in California during 1937 and 1938. 

2. The western strain of the equine virus 
was recovered from the brain and the blood, 
respectively, of 2 human cases of encephalitis 
in this region. Both strains were shown to 
be immunologically and serologically similar 
to the virus of equine origin. 

3. Total number of cases of encephalitis 
tested throughout northern and central Cali- 
fornia: 

Positive neutralization to the St. Louis 
virus: 49 (47.5 per cent) out of 103 sera. 
Positive neutralization to the equine virus 

(Br): 32 (37.0 per cent) out of 86 sera. 

4. Number of cases of encephalitis tested in 
Fresno, Tulare and Kern Counties only: 

Positive neutralization to the St. Louis 
virus: 37 (52.1 per cent) out of 71 sera. 
Positive neutralization to the equine virus 

(Br): 26 (44 per cent) out of 59 sera. 

5. Positive neutralization to both viruses 
18 (26 per cent) out of 69 sera. 

6. Of a total of 63 apparently normal in- 
dividuals, contacts and non-contacts, residing 
in both the Bay Region and the Valley dis- 
tricts, 8 had neutralizing substances for the 
St. Louis virus and 1 for the equine. With 
the exception of 1 for the St. Louis type, 
all of the positive group resided in the San 
Joaquin Valley. 

7. Of a total of 47 individuals tested for 
equine virus and 60 tested for the St. Louis 
strain among groups diagnosed as _ having 
poliomyelitis in both the Bay Region and in 
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the Valleys, the only positive sera for either 
virus were from those in the San Joaquin 
Valley. 

8. Fourteen of 21 
also 


sera positive to the By 


equine strain gave strongly positiv; 
neutralization with the western virus oj 
equine origin (Californian), while 4 wer 
weakly positive. 

9. Neutralizing antibodies for the _ B; 


equine virus could be obtained as early as 8 
days after onset of the disease and were 
found in some individuals after 1, 2, or even 
3 years since recovery. Positive sera for both 
the St. Louis anc the equine strains retained 
their neutralizing power after storage for 
from 1 to 2 years, but potency was decreased 

10. In the encephalitic series as the age in- 
creased, the number of positive neutralization 
tests to both strains increased and there wer 
more positives to a single type of virus alon 
among the younger groups than among th 
older. The predominance of positive tests for 
the St. Louis virus was among the olde 
people, while that for the equine was among 
the younger. 

11. No very definite relatiqfship was noted 
between cases of the equine @isease in horses 
and those in man, since the former did not 
reach epidemic proportions of those showing 
clinical symptoms and the observed cases 
were only occasionally in concurrent areas 
Swampy lands and many mosquitoes, how- 
ever, were in close association with the dis 
tricts affected. 

12. From the epidemiological evidence it 
seems likely that the equine virus was trans 
mitted to man through some vector 

13. The St. Louis strain was brought in 
because of the migrant labor population 


CONCLUSION 

The western virus of equine encepha- 
lomyelitis has been found capable of 
infecting man in certain districts of 
northern and central California and 
neutralizing substances for this strain 
have been found in the sera of 32 
(37.0 per cent) out of 86 encephalitic 
cases diagnosed in 1937 and 1938. 
Forty-nine (47.5 per cent) out of 103 
sera of this group gave positive protec- 


tion tests for the virus of St. Louis 
encephalitis. 
REFERENCES 
1. Wynns, H. L., and Hawley, C. J. Epi- 


demiology of Epidemic Encephalitis in California 
1.J.P.H., 29, 7:781 (July), 1939 


2. Howitt, B. F Neutralization and Complement 


1939 ENCEPHALITIS 1097 


‘ither Tests with Four Neurotropic Viruses and 16. Inada, R Du mode d’infection dans l’encépho- 
iquin Sera Collected in California During 1937 lite épidémique Presse med., 45:386, 1937 
: 8 i. Bact., 36:52, 1938. 17. Meyer, K. F Haring, C. M., and Howitt 
Voolev. J. G., and Armstrong, C. The Dis- B. F. The Etiology of Epizoétic Encephalomyelitis 
Br of Immunity Against Encephalitis Virus cf of Horses in the San Joaquin Valley, 1930. Science, 
itive R Louis Type in the United States as De- 74:227, 1931 
of by the Serum-Protection Test in White 18 Meyer = fF A Summary of Recent Studies 
Pub. Health Rep., 49:1495, 1934 on Equine’ Encephalomyelitis inn. Int Med , 
Vere Webster. L. T., Fite, G. L., and Clow, A. D.  6:645, 1932. 
tal Studies on Encephalitis. IV. Specifix 19. Fothergill, LeR. D Dingle, J. H Farber 
B ition of Virus by Sera from Persons Exposed  S., and Connerly, M. L. Human Encephalitis Caused 
22 Encephalitis, St. Louis Type, 1933 J. Exper. by the Eastern Variety of Equine Encephalomyelitis 
| 62:827, 1935 New Eng. J. Med., 219:411, 1938 
ere \luckenfuss, R. S., Smadel, J. E., and Moore, 20. Webster, L. T., and Wright, F. H Recovery 
ven 7 the Neutralization of Encephalitis Virus (St of Eastern Equine Encephalomyelitis Virus from 
oth 1933 by Serum J. Clin, Investigation, Brain Tissue of Human Cases of Encephalitis in 
1938 Massachusetts Science 88-305. 1938 
ied Howitt, B. I Recovery of the Virus of 21. Feemster, R. I Outbreak of Encephalitis in 
lor Encephalomyelitis from the Brain of a Child Man Due to the Eastern Virus of Equine Encephalo 
od 88:455, 1938 myelitis. A.J.P.H., 28:1403, 1938 
Howitt B. FI Recovery of the Virus of 22. Wesselhoeft. C Smith, E. C and Branch 
n Encephalomyelitis (Western Type) from a F Human Encephalitis; Eight Fatal Cases 
DN Blood Serum. In Press with Four Due to the Virus of Equine Encephalo 
re I Wonder Where We Can Go Now.” For myelitis. J.4.M.A., 111:1735, 1938 
ne 4:91, 1939 ; : 23. Ecklund, C. M., and Blumstein, A The Re 
Kelser, R. A Mosquitoes as Vectors of the lation of Human Encephalitis to Encephalitis in 
i f Equine Encephalomyelitis J. Am. Vet. Horses J.A.M.A., 111:1734, 1938 
82:767, 1933. 24. Smith, M. G., and Moore, Neutralization 
' Merrill, M. H., and Ten Broeck, C. The of the Virus of St. Louis Encephalitis by Serums 
ssion of Equine Encephalomyelitis Virus by from Children. J. Infect. Dis., 63:319, 1938 
egypti J. Exper. Med., 62:687, 1935 25. Fothergill, LeR. D., and Dingle, J. A A Fatal 
Madsen. D. E., Knowlton, G. F., and Rowe Disease of Pigeons Caused by the Virus of the 
1 ; | A. Further Studies on Transmission of Equine Eastern Variety of Equine Encephalomyelitis 
ephalomyelitis by Mosquitoes. J. Am. Vet. Med Science, 88:549, 1938 
1., 89:187, 1936 26. Tyzzezr, E. F Sellards, A. W., and Bennett 
7 Giltner, L. T., and Shahan, M. S. The present B. L. The Occurrence in Nature of Equine 
status of Infectious Equine Encephalomyelitis in the Encephalomyelitis *’ in the Ring-necked Pheasant 
ted States J. Am. Vet. Med. A., n.s., 41:363 Science, 88:505, 1938 


19st 
Leake J P Musson, E K., and Chope 
H. DI. Epidemiology of Epidemic Encephalitis, St 
Note: Appreciation is extended to the 


Webster, L. T., Clow, A. D., and Bauer, J. H a P 
verimental Studies on Encephalitis; Survival of Health Departments of Kern, Fresno, and 
Encephalitis Virus (St. Louis Type) in Anopheles Tulare Counties, respectively, for their kind 
ee Exper. Med., 61:497, 1935. coéperation in obtaining material and in ex 
15. Lumsden, L. L. Observations of the Epi- 
emiological Features of Epidemic Encephalitis tending hospital facilities for the collection 
Lethargica Personal communication, 1938 of sera. 


Oct., 1939 


Detection of Trichinella Infestation 
in Hogs by the Intradermal Test’ 
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HE work of recent years has shown 

that in the United States human 
infestation with Trichinella spiralis is 
much more common than was hereto- 
fore believed. Thus, investiga- 
tors ''' whose papers have been pub- 
lished since 1930, report a total of 
5,941 human cadavers examined, of 
which 935 were infested with trichinella, 
an incidence of 15.7 per cent. The 
control of trichinella infestation is 
therefore a subject which should interest 
the health officer. 

It has long been recognized that the 
routine microscopic examinations of 
pork flesh, such as are carried on in 
various European countries, are quite 
unreliable, failing in many instances to 
reveal an existing infestation. Bach- 
man,'- in 1928, called attention to a 
useful precipitin test, and in a later 
article in the same year described a 
clearly defined, delayed type of skin 
reaction in rabbits and guinea pigs 
artificially infected with  trichinella. 
Some time afterward, Augustine and 
Theiler '* began a well planned study 
of both the precipitin and the skin 
tests, applying them not only to swine 
but also to humans. In general, they 
followed Bachman’s technic for prepar- 
ing the antigen for the intradermal test. 
They also emphasized the immediate 
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character of the skin reaction obtained. 

The present study was made to de- 
termine the value and accuracy of the 
intradermal test in detecting trichinous 
animals in a group of city-owned, 
garbage-fed hogs. 


ANTIGEN PREPARATION 

Albino rats weighing between 100 and 
125 grams were starved 24 hours and 
then fed about 5 gm. of cheese which 
contained approximately 100 trichina 
larvae per gm. After 6 weeks, the 
animals were killed, skinned, and evis- 
cerated. The carcasses were ground 
and then set aside for digestion in a 
fluid made by dissolving 5 gm. of pepsin 
in a liter of warm tap water and adding 
7 cc. of concentrated hydrochloric acid 
For every 50 gm. of meat, 2 1. of diges- 
tive fluid were used. 

The apparatus and method for the 
digestion were similar to those used 
by Bozicevich.'* A 4 1. funnel, to the 
stem of which a centrifuge tube was 
attached by a short piece of rubber 
tubing, was used. A _ pinchcock was 
placed at the end of this tubing to 
permit closing, and the centrifuge tube 
containing larvae was removed after 
digestion of the meat. <A_ crossbar, 
made by tying together two pieces of 
glass tubing, was placed in the funnel, 
and over this were laid 4 layers of 
cheesecloth. The digestive fluid was 
poured into the funnel and the meat 
carefully placed on top of the cheese- 
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cloth. The funnel was put in an in- 
hator at 38° C. for 18 hours, at the 

d of which, the trichinae which had 
heen liberated from their cysts by the 
digestive fluid had gravitated to the 
bottom of the centrifuge tube. The 
pinchcock on the rubber tubing was 
then closed and the centrifuge tube 
removed. The supernatant fluid along 
with the layer of sediment was removed 
by means of a pipette. 

lo remove some of the débris which 
had settled with the larvae at the bot- 
tom of the centrifuge tube, a 250 cc. 
funnel was set up in a manner similar 

the one described above, the only 
difference being that no crossbar was 
ised to support the cheesecloth. About 
100 cc. of warm tap water was poured 
into the funnel and into this the con- 
tents of the centrifuge tube containing 
the trichina larvae mixed with some 
debris was washed. 

In about 30 minutes, all of the larvae 
ilmost free of visible contamination 
had passed through the gauze and 
settled to the bottom. The rubber 
tubing was closed with the pinchcock 
and the centrifuge tube removed. The 
supernatant fluid was removed by a 
pipette and the larvae were washed 
several times with 0.5 per cent sodium 
bicarbonate solution. After each wash- 
ing, the tube was set aside for 30 
minutes, during which the larvae settled 

the bottom and the supernatant 
fluid was removed. 

\t the third washing, a biuret test 
was performed on the supernatant fluid 
and found to be negative. Therefore, 
no further washings were done and the 
larvae were placed in an agaie mortar 
ind put into a vacuum desiccator con- 
taining phosphorous pentoxide. After 
evacuation of the air, the desiccator 
was placed in the refrigerator for 24 
hours. The trichinae were then pul- 
verized, weighed, and the powder 
extracted with 0.85 per cent sodium 
hloride solution, using 1:500 dilution. 
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After extraction for 2 hours at room 
temperature, the suspension was placed 
in the ice box for 3 days, at the end of 
which time the suspension was placed 
in a water bath at 58° F. for 1 hour 
on 3 successive days. 

A portion of this suspension was then 
centrifuged at 3,000 revolutions per 
minute for 20 minutes. The super- 
natant fluid constituted the antigen 
used in our test. Prior to injecting the 
pigs, the antigen was standardized with 
the aid of artificially infested rats. The 
rats were divided into two groups of 
12 each. The first group was injected 
with 0.1 cc. of the uncentrifuged anti- 
gen, using 3 rats each for dilutions of 
1:500, 1:2,500, 1:5,000, and 1:10,000. 
This was repeated on the second group 
of 12 rats with centrifuged antigen. 
With the exception of the 1:500 con- 
centration, Coca’s solution (sodium 
chloride 0.7 per cent, sodium _bicar- 
bonate 0.05 per cent, phenol 0.4 per 
cent) served as the diluent and was 
also used for the control injection. 
Physiological saline was used in the 
control injection for the rats which 
received the 1:500 dilution of anti- 
gen. In all 24 rats, each dilution 
gave immediate type positive reac- 
tions, with wheals which at the end 
of 20 minutes averaged about 2.0 cm. 
in diameter. This indicates that the 
active principles are apparently in the 
supernatant eluted portion. It was this 
portion that was used for the intra- 
dermal skin test of hogs. 


TESTING THE PIGS 

The great majority of pigs used were 
of the graded Chester White and graded 
Yorkshire White breeds with several 
animals of the Poland China variety. 
The hogs were fed with uncooked swill. 
The garbage often contained consider- 
able quantities of frankfurters, smoked 
sausages, bologna-style sausages, smoked 
ham, and other pork products. On no 
occasion was the garbage sterilized 
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TaBLeE I 
Skin Diaphragm Digestion 
Pig No Reaction Findings Observations 
19 Negative Negative Papillary dermatiti 
20, 24, 31 Positive Positive * Normal 
23, 34 Positive Positive * Normal 
46 Positive Positive ¢ Normal 
48 Positive Positive + Normal 
4A Positive Negative Wide area oi erythema 
5A, 6A,15A Positive Positive * Normal 
7A Positive Negative Papillary dermatitis oj 
the skin 
26A Negative Positive (very light Heavy thickening oi 
infestation) the epidermis 
35A Negative Negative Scaly dermatitis 
Note: 44 pigs Negative Negative Normal 


Light Infestation (1 to 10 larvae per gm.) 


+ Moderate Infestation (11 to 25 larvae per gm.) 


t Heavy Infestation (26 or more larvae per gm.) 


before being fed to the swine. The 
pigs averaged about 1 year of age 


before slaughter and in almost all cases, 
were killed 1 to 5 days after they were 
injected. The skin test was performed 
on the inner surface of the distal tibial 
region. The hair was removed with a 
clipper from a 2!4 sq. in. area, the 
surface washed with alcohol, and 0.1 
cc. of the antigen was injected. The 
control injection of Coca’s solution was 
given approximately 4 cm. from the 
site of the injected antigen. 

In Tables I and II, we list only 
those pigs which showed deviations 
from the normal. The antigen used in 
the series shown in Table I was diluted 
with Coca’s solution to a 1:10,000 dilu- 
tion. Readings of the injected site 
were usually made in from 20 to 45 
minutes. The wheal which forms is 
1.5 to 2.5 cm. in diameter, and assumes 
a faint purplish-red hue with definite 
margins, without any noticeable ery- 
thema or edema of the surrounding 
tissues. Usually at the time of the 
reading, the bleb first formed by the 
control injection had almost  disap- 
peared. 

In order to determine whether the 
skin diagnosis was correct, the dia- 


phragms of the hogs were removed at 
the time of slaughter and digested as 
described in the preparation of the 
antigen, after removal of fat and grind- 
ing. For every 50 gm. of meat, | |. 
of digestive fluid was used. A con- 
venient modification was the use of 
percolators of approximately 4 1. capac- 
ity instead of funnels in the digestion 
of the meat. The percolators were kept 
at 37° C. for 18 hours, at the end of 
which the attached centrifuge tubes 
were removed and examined for trichina 
larvae. 

In the series shown in Table II, the 
antigen was diluted with 0.85 per cent 
saline containing 0.5 per cent phenol 
instead of Coca’s solution, and _ this 
saline was used for the control injection 

Pigs 4A, 7A, 55, and 84, which gave 
positive reactions, showed no trichina 
larvae in the diaphragms. In pig 4A 
there was an erythema of the entire 
clipped surface with a slight elevation 
1 cm. in diameter. In pigs 7A, 55 and 
84, there was a papillary dermatitis of 
the skin which, at the time of reading, 
showed a_ widespread erythematous 
area with several papillae. Pig 264A, 
which gave a negative skin test, showed 
250 larvae in the diaphragm that 


Skin 
\ Reaction 
1071 Positive 
Positive 
Positive 
Negative 


Negative 
Negative 
Negative 


"4 Positive 


Positive 


to injection 


Negative 


100, 124 Negative 
107, 109, 111 Positive 
125, 134, 136 Positive 
135, 140, 145 Negative 
148, 149, 154 Negative 
155 Negative 
167, 168, 17 Negative 
173,175,179 Negative 
119 pigs Negative 


Light Infestation (1 to 10 larvae per gm.) 
* Moderate Infestation (11 to 25 larvae per gm. 
Heavy Infestation (26 or more larvae per gm.) 


weighed 365 gm., or a very slight 
infestation. This pig had a marked 
epidermal thickening which was diffi- 
cult to inject. 

In pigs 85 to 179, no alcohol was 
used to wash the skin surface prior to 
the injection. 


DISCUSSION 
Altogether, 211 pigs were  intra- 
dermally injected with trichinella anti- 
gen and skin readings were made within 
20 to 45 minutes, the average being 30 
minutes. Of these 25 were diagnosed 


TRICHINELLA INFESTATION 


II 


N The clipped skin of animals 85 to 17 


Diaphragm Digesiion 


Findings Observations 
Positive ft Normal 
Positive * Normal 
Negative Papillary dermatitis 
Negative Marked papillary der- 


matitis and thicken- 
ing of the epithelium 


Negative Papillary dermatitis 

Negative Marked papillary det 
matitis 

Negative Tumor, midline b« 
tween umbilicus and 
groin 

Positive + Normal 

Negative Marked papillary det 


matitis 


9, or 83 pigs, received no alcohol washing prio 


Negative Mild dermatitis, 
thickening of the 
epithelium 


Negative Papillary dermatitis 
Positive * Normal 

Positive * Normal 

Negative Papillary dermatitis 
Negative Papillary dermatitis 
Negative Erythema of legs and 

abdomen 

Negative Papillary dermatitis 
Negative Papillary dermatitis 
Negative Normal 


as positive and 186 as negative. Upon 
corroborative examination of the di- 
gested diaphragms, it was found that 
21 out of 25 diagnosed as positive were 
trichinous, and 185 of the 186 diag- 
nosed as negative were non-trichinous. 
Thus, 206 out of 211 pigs were cor- 
rectly diagnosed, an accuracy of about 
97 per cent. In this series, the inci- 
dence of trichinosis was 10.4 per cent. 

It is advisable not to wash the skin 
surface with alcohol before injection of 
the antigen. This is especially impor- 
tant when a papillary dermatitis exists, 
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because of possible distension and 
erythema. 

In pigs 85 to 179, where no alcohol 
was used, there were 16 pigs with 
papillary dermatitis, and in all the cor- 
rect diagnosis was made. It is sug- 
gested, therefore, that pigs 7A, 55, and 
84, with papillary dermatitis, may 
have been incorrectly diagnosed for this 
reason. 

One pig, 26A, passed by the skin test 
as not trichinous, was found at autopsy 
to be infected. This pig had marked 
epidermal thickening, and was difficult 
to inject. In such cases, there is a 
possibility that the needle does not 
come into contact with the capillary 
circulation. Under these circumstances, 
no reaction will result even if the ani- 
mal is trichinous. Pig 26A showed 250 
larvae in a diaphragm weighing 365 
grams. This is a very light infestation. 
It is important to remember that the 
intensity of the skin reaction bears no 
relation to the degree of infestation. 
In pig 111 the skin test gave a wheal, 
2% cm. in diameter and well elevated 
in 25 minutes. From the digested dia- 
phragm, only 4 larvae per gm. were 
obtained, denoting a light infestation. 
In this series of cases the small error in 
the skin tests was in the direction of 
safety, the test being more likely, now 
and then, to diagnose a normal pig as 
trichinous, than to permit a trichinous 
pig to pass as normal. 


SUMMARY 

Two hundred and eleven pigs were 
skin-tested with trichinella antigen. All 
the pigs had been fed on uncooked 
garbage. Post-mortem examination of 
the digested diaphragms was made as 
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a check on the diagnostic accuracy of 
the skin test. In 4 out of 25 pigs 
diagnosed as trichinous by skin tests, 
no evidence of infestation was found at 
autopsy; in 1 pig out of 186 diagnosed 
as non-trichinous, post-mortem exami- 
nation showed trichinosis. Of 211 pigs 
skin-tested, 206 were correctly diag- 
nosed as to the presence or absence of 
trichinous infestation. This is an error 
of less than 3 per cent. The error, 
moreover, is in the direction of safety, 
being more likely now and then to 
diagnose a normal animal as trichinous, 
than to pass a trichinous pig as normal. 
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Experimental Infection of Dermacentor 
Andersoni Stiles with the Virus of 
Lymphocytic Choriomeningitis” 


H. J. SHAUGHNESSY, Pu.D., ann ALBERT MILZER 


Division of Laboratories, Illinois Department of Public Health, and 
Samuel Deutsch Serum Center, Michael Reese Hospital, 
Chicago, Ill. 


LTHOUGH only 4 years have 

elapsed since Armstrong and 
Lillie ! showed that lymphocytic chorio- 
meningitis is an infectious disease 
aused by a virus, the evidence indi- 
ates that the etiologic agent can be 
transmitted in several ways. Traub * 
has shown that the virus is discharged 
n the urine and nasal secretions of in- 
fected mice. Findlay and Stern * suc- 
eeded in infecting 3 of 20 mice by 
nasal instillation of the virus. Finally 
Wooley, Armstrong, and Onstott * have 
been able to transmit infection occa- 
onally by instilling the virus into the 
urethra or vagina of monkeys. They 
have also demonstrated the virus in 
the seminal fluid and testicular tissue 
if infected animals. On the basis of 
these findings, together with the fact 
that antibodies against the virus were 
found by them more commonly in 
idults and especially in criminal and 
nerchant seamen classes, these investi- 


* Part of a thesis presented by the junior author 
n partial fulfillment of the requirements for the 
Master of Science degree at the University of 
Colorado. 
Read before 
an Public Health Association at 
Annual Meeting in Kansas City, Mo., 
1938 


the Laboratory Section of the Ameri- 
the Sixty-seventh 
October 26, 


gators have suggested a venereal route 
of 

However, the higher incidence of 
antibodies against this virus in crim- 
inals and merchant seamen may be ac- 
counted for by the greater opportunity 
for contact with infected mice and rats. 
Thus Findlay, Alcock, and Stern ® have 
isolated the virus of this disease from 
a patient who lived in an old house 
overrun with rats and mice. These 
authors intimate that they believe this 
may be a general source of infection. 

Naturally infected mice have been 
found by Traub’ and Lepine and 
Sautter.° It is possible that other 
species of rodents such as ground squir- 
rels and rats may also be naturally in- 
fected with lymphocytic choriomenin- 
gitis. Traub‘ and Rivers and Scott *® 
noted that normal mice and guinea pigs 
are not readily infected by contact with 
infected animals, an observation which 
we have confirmed. The manner in 
which naturally infected mice con- 
tracted the disease is unknown. These 
findings suggested the possibility that 
blood sucking arthropods may be one 
means of transmitting the virus of this 
disease from rodent to rodent. 

In the experiments reported here the 
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Rocky Mountain wood tick (Derma- 
centor andersoni, Stiles) was used as a 
convenient test vector. These were 
laboratory reared ticks obtained 
through the courtesy of Dr. R. R. 
Parker of the Rocky Mountain Labo- 
ratory of the U. S. Public Health 
Service and believed by him to be free 
from other infectious diseases. We 
noted no evidences of carriage of other 
diseases by the ticks during the course 
of our work, and control studies with 
uninfected ticks were always negative. 

The strains of mice and guinea pigs 
used in our experiment were shown not 
to be naturally infected with lympho- 
cytic choriomeningitis by subjecting 
them to intracerebral injection of 
starch, broth, or normal brain emul- 
sion, procedures which have been 
found will activate latent infection with 
this virus into a typical syndrome.®° 
Our experimental animals were also 
tested for immunity resulting from 
possible previous subclinical infections 
by injecting large numbers intracere- 
brally with virus. No evidence of 
immunity was discovered. 

Adult forms of the tick were fed by 
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confining them on the shaved bellies 
of guinea pigs under screw-top screen 
capsules such as described by Jellison 
and Philip.® Since larvae and nymphs 
often become stuck to the adhesive tape 
girdle, it was necessary to use the 
technic described by for 
feeding the immature stages. These 
forms were introduced into a covered 
jar containing the guinea pig on which 
they were to feed. The inner surface 
of the jar near the top was coated with 
vaseline to keep them from escaping. 
At the end of three days the guinea 
pig with attached ticks was transferred 
to a similar jar and the first jar 
steamed to kill unattached ticks. The 
animal remained in the second jar until 
the engorged nymphs or larvae had 
dropped. The latter were then col- 
lected and transferred to test tubes for 
further studies. 

Rivers and Scott® stated that the 
blood of guinea pigs inoculated intra- 
cerebrally is infectious for mice as early 
as the 4th day after inoculation. We 
have been able in three experiments 
to show that, following combined intra- 
cerebral and subcutaneous inoculation 


TABLE I 


Persistence of the Virus of Lymphocytic Choriomeningitis in the Blood Stream of 
Infected Guinea Pig 3140* (First Experiment) 


No. of cc. of 


Guinea Pig Day Following Heart’s Blood 

No. Inoculation Inoculated + Result 

3439 1 0.2 Died in 9 days 
3402 2 0. Died in 9 days 
3405 3 0.2 Died in 10 days 
3406 4 0.2 Died in 9 days 
3407 5 0.2 Died in 8 days 
3408 6 0.2 Died in 10 days 
3409 7 0.2 Killed accidentally on 

5th day t 

3413 8 0.2 Died in 8 days 
3145 Control ** 0.2 Negative 


* Guinea pig 3140 died on the 8th day following intracerebral (0.2 cc.) and subcutaneous (2 cc.) 


inoculation with 10 per cent guinea pig brain emulsion infected with virus strain W. E. 9210. 
t Heart’s blood in 2 per cent potassium oxalate was injected intracerebrally. 


t This guinea pig had a typical temperature rise and lost 50 grams of weight before being accidentally 


strangled on the Sth day following inoculation. 


** The control guinea pig was inoculated with heart’s blood drawn just before injecting guinea pig 3140 
Later this control guinea pig was found te be susceptible to subcutaneous inoculation 


with the virus. 


(0.2 cc. of 1/100 dil.) of infected guinea pig brain emulsion. 
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the W. E. 9,210 strain of virus, 
ictive virus appears in the blood stream 
of infected guinea pigs as early as 24 
hours after inoculation and persists un- 
til the death of these animals. Sample 
protocols are outlined in Tables I and 
il. Virus in sufficient quantities to in- 
fect mice appeared in the blood stream 
of guinea pigs 48 hours after rubbing 
virus on their lightly scarified skins. 
The scarification was not deep enough 
to draw blood. From these studies it 
appeared that feeding ticks might be- 
come infected at any time from one 
day after infection until death. 
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Preliminary experiments in which 
ticks were collected after feeding on 
infected animals, ground up, and in- 
jected into normal animals indicated 
that larvae, nymphs, and adults, both 
male and female, can be experi- 
mentally infected in this manner. In- 
fection persisted in adult ticks for at 
least as long as 13 days. Stage to 
stage transmission of the virus in ticks 
was also demonstrated by injecting 
ticks which had engorged in their pre- 
vious stages on infected guinea pigs. 
The eggs of adult females which had 
engorged on infected guinea pigs also 


Taste II 


Persistence of the Virus of Lymphocytic Choriomeningitis in the Blood Stream of 
Infected Guinea Pig 3436 * (Third Experiment) 


Day Following 


Day of Death No of Mice 


Inoculation Cage No. Virus Dilution + of Mice Surviving 

1 75 1/10 0 

76 1/100 errr 1 

2 78 1/10 0 

79 1/100 0 

80 1/1,000 1(1)f 
3 82 1/10 

83 1/100 


1/1,000 


8§ 1/10 
86 1/100 
1/1,000 
1/10 
89 1/100 

1/1,000 


1/10 
93 1/100 
1/1,000 
1/10 
96 1/100 
1/1,000 


100 
74 


Control ** 


* Guinea pig 3436 died on the 8th day following intracerebral (0.2 cc.) and subcutaneous (2 cc.) 
inoculation with 10 per cent guinea pig brain emulsion infected with virus strain W. E. 9210. 
70.03 cc. of heart’s blood in 1 per cent sodium citrate solution diluted in buffered saline was 


injected intracerebrally into two mice for each dilution. 
t Indicates number of surviving mice that developed typical signs of lymphocytic choriomeningitis but 


recovered 
** The control mice were inoculated with heart’s blood drawn just before injecting guinea pig 3436 with 


the virus. 
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contained sufficient virus to kill guinea 
pigs injected with them. In one ex- 
periment the virus was shown to per- 
sist from infected adult ticks through 
their eggs and to the larval stage. It 
is of interest that the ticks which had 
engorged in their previous stage on an 
infected animal were apparently not 
infectious until they had engorged on 
a normal guinea pig. This parallels 
the phenomenon which occurs in 
Rocky Mountain spotted fever. 
Although adult ticks probably would 
not migrate under natural conditions 
from animal to animal after they had 
once begun to feed, transmission ex- 
periments were carried on with them 
as well as with larvae and nymphs. In 
order to rule out the possibility of an 
extrinsic incubation period of the virus 
in the ticks, varying periods of time 
were allowed to elapse before trans- 
ferring ticks from infected guinea pigs 
to normal animals as shown in Table 
III. All of the guinea pigs upon which 
the infected ticks were fed continued 
to gain weight in a normal manner, and 
none of them showed any significant 
temperature rise or other symptoms of 
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the disease during the 28 days that 
they were observed. Three weeks after 
the infected ticks were removed, the 
guinea pigs were tested for immunity 
by subcutaneous inoculation of virus 
to which all succumbed with typical 
signs of lymphocytic choriomeningitis. 
Similarly all attempts to transmit 
the virus by feeding adults which had 
engorged in their nymphal stage failed. 
In our earlier experiments we encoun- 
tered failure in attempting to transmit 
the virus by feeding nymphs which had 
engorged in their larval stage on in- 
fected animals. Since these findings 
were first reported, however, experi- 
ments have been completed showing 
that nymphs, which had engorged in 
their larval stages on an infected guinea 
pig, successfully transmitted the virus 
of lymphocytic choriomeningitis to 
normal guinea pigs by feeding on them 
It is probable that our earlier failures 
to transmit infection in this manner 
were due to attachment of an inade 
quate number of infected nymphs to 
the test animal. In a personal com- 
munication Dr. Parker states that some 
batches of ticks fail to feed well. 


TABLE III 


Attempts to Transmit the Virus of Lymphocytic Choriomeningitis by Feeding Infected Adult 
Ticks on Norma! Guinea Pigs 


No. of Ticks Fed 


Tick Lot No. Male Female 


3141 
3410 
3418 
3110 * 
3469 
3456 
3111 
(Control) 
3142 7 
(Control) 
3417 
(Control) 


NO NM Or 
nt & UW 


10 


* Six infected nymphs were included in this lot. 
+ Seven unfed nymphs were included in this lot. 


Days Fed on 
Guinea Pig Guinea Pig 


Days Elapsed 
Before’ 
Feeding 

on Normal 


Days Fed 
on Normal 
Guinea Pig Result 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 


~ 


Negative 


Negative 
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\nother possibility of natural trans- 
‘<sion remained. In relapsing fever 
nd plague it is believed that infection 

acquired mainly by rubbing the in- 
fected dejecta of the lice or fleas into 
the wound by scratching the bitten 
area. Since we had already demon- 
strated that virus could penetrate the 
lightly scarified skin, this possible route 
i transmission was investigated. Feces 

m feeding adult ticks which had 
ngorged in their previous stage were 
found to be infective when applied to 

small area (about 3 x 3 sq. cm.) of 
skin scarified too lightly to draw blood. 
It was also found that crushed adult 
ticks applied to scarified skin caused 
typical symptoms of the disease in 
guinea pigs. Control experiments with 
normal tick feces and crushed ticks 
were uniformly negative. 


SAMPLE PROTOCOL 
{pplication of Infected Adult Tick 
Feces to the Lightly Scarified Skin of 
Vormal Guinea Pig: 


I. Control— 

April 8, 1939, sufficient feces were collected 
from 8 adult female and 6 adult male ticks 
ngorging on infected guinea pig 4006, 8 days 
iter the ticks had attached, to prepare a 10 
per cent suspension in buffered saline. Guinea 
pig 4012 was inoculated subcutaneously 
| cc.) with infected tick feces suspension. 
Micrococcus epidermidis and hay bacilli were 
isolated from the infected tick feces sus- 
pension 

Temperature record of guinea pig 4012: 
\pril 8, 101.7 (normal temperature before in- 
ecting tick feces); April 9, 101.6; April 10, 
104.2; April 11, 104.8; April 12, 103.9; April 
13, 101.5 (labored breathing); April 14, 
inimal found dead. This animal lost 32 
grams in 7 days. 

\t autopsy the brain was very hyperemic, 
ind the other organs were apparently nega- 
tive. No bacteria were isolated from the 
brain tissue. A 10 per cent brain suspension 
was then prepared and injected subcutaneously 

cc.) into guinea pig 4015 and intracere- 
brally (0.03 cc.) into each of 2 white mice 
cage 1A). Both of the mice developed 
typical signs of lymphocytic choriomeningitis 
in 8 days but recovered. Twenty-seven days 
ilter the first inoculation both mice and 2 


controls were inoculated _ intracerebrally 
(0.03 cc.) with a 10 per cent suspension of in- 
fected guinea pig brain. The mice were im- 
mune to the virus because they remained 
normal during the 30 days that they were 
observed, while the 2 control mice succumbed 
in 7 and 10 days respectively. Guinea pig 
4015 developed typical signs of lymphocytic 
choriomeningitis and succumbed in 9 days 
No bacteria were isolated from the brain 
tissue of guinea pig 4015. 


II. Tick feces applied to the lightly scari- 
fied skin— 

April 8, 1939, the same 10 per cent sus- 
pension of infected tick feces was also applied 
to the lightly scarified skin of guinea pig 
4014 with a cotton swab. Scarification was 
accomplished by making 8 scratches in the 
shaven skin not deep enough to draw blood 
by means of a razor. 

Temperature record of guinea pig 4014 
April 8, 102.5 (normal temperature before 
applying tick feces); April 9, 102 (scratches 
not visible) ; April 10, 102.2; April 11, 104.8; 
April 12, 104.2; April 13, 105.5; April 14, 
104.5; April 15, 106.6; April 16, 104.7; April 
17, 103.2; April 18, 101.9; April 19, 98.1 
(labored breathing); April 20, animal found 
dead. In 11 days this animal lost 68 grams. 

At autopsy the brain was inflamed, and 
there was a diffuse bronchopneumonia in the 
lungs. Other organs were negative. No bac- 
teria were isolated from the brain tissue. A 
10 per cent brain suspension was then pre- 
pared and injected subcutaneously (2 cc ) 
into guinea pig 4017 and _intracerebrally 
(0.03 cc.) into each of 2 mice (cage 3). Both 
of the mice developed typical signs of 
lymphocytic choriomeningitis and succumbed 
in 7 and 9 days respectively. Guinea pig 
4017. also developed typical signs of 
lymphocytic choriomeningitis and succumbed 
in 12 days. No bacteria were isolated from 
the brain tissue of guinea pig 4017. 

In the successful transmission experi- 
ments typical symptoms were produced 
in all test animals and all animals that 
died showed typical pathology. Sur- 
viving animals in all experiments were 
shown to be immune to inoculation of 
the virus of lymphocytic choriomenin- 
gitis. As a final proof, the virus was 
shown to be present in the test animals 
by inoculation of a guinea pig and 
several white mice as shown in Figure 
I. In all experiments  bacteriologic 
studies, conducted aerobically and an- 
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aerobically, indicated that only chance 
contaminants were present occasionally. 
Inoculation of animals with cultures of 
these organisms proved them to be 
non-pathogenic. 


CONCLUSIONS 

Experimental infection of all stages 
in the life cycle of the Rocky Mountain 
wood tick with the virus of lymphocytic 
choriomeningitis has been demonstrated. 
Stage to stage transmission of the 
virus from larvae to nymphs, nymphs 
to adults, and generation to generation 
transmission from adults to eggs and 
larvae has also been shown to occur. 
Attempts to transmit the infection by 
feeding adults on normal animals after 
previously feeding them in either their 
nymphal or adult stages on infected 
guinea pigs were uniformly negative. 
Infection has been transmitted, how- 
ever, by feeding nymphs which had 
engorged in their larval stage on an 
infected guinea pig. Infection has also 
been transmitted by applying infected 
crushed ticks or feces from ticks which 
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had engorged in their previous stage 
upon infected animals to the scarified 
skin of guinea pigs. 

It is suggested that other blood- 
sucking arthropods such as_ culicine 
mosquitoes, Stable flies, and body lice 
may experimentally transmit the virus 
of lymphocytic choriomeningitis from 
rodent to rodent and possibly to man. 
If infection is transmitted from rodent 
to man, it is possible that this may 
occur by means of infected secretions 
or excretions such as may take place in 
fectious jaundice rather than by the 
bite of an arthropod. 
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EALTH education has _ been 
claimed to be one of the major 
functions of each professional group 
engaged in the school health program. 
[he physicians contend that they 
should do health education because 
they know the subject matter; the 
teachers claim that health education is 
their function because they know the 
method; the nurses maintain that they 
are the logical ones to teach health be- 
cause, in addition to knowing suf- 
ficient subject matter and to having 
acquired some technics of presentation, 
they know their families and are in 
intimate contact with them. Implied 
in all these contentions is the concept 
that health education is primarily a 
matter of instructing parents and chil- 
dren on health subjects. The idea 
seems to be that if the proper profes- 
sional worker gives instruction to those 
needing it, desirable results are as- 
sured. But the bare statement of the 
spoken or written word is not the sole 
means of bringing about the changes 
in attitude and behavior which we are 
trying to effect through our health edu- 


cation. How a statement is spoken or 


* Read at a Joint Session of the American School 
Health Association and the Child Hygiene Section. of 
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for the person addressed than actually 
what is Said. Actions, too, often con- 
found the words accompanying the 
action so that the individual may learn 
something altogether different from 
what was intended. 

So instead of discussing the con- 
troversial question of whether health 
teaching should be done by the phy- 
sician, by the nurse, or by the teacher, 
we have chosen to focus attention on 
the educational possibilities that are 
inherent in many of the administrative 
procedures and policies that are part 
and parcel of school health 
programs. 

As a background for this discussion 
it might be well to recall some of the 
factors with which all of us are 
familiar that influence what and how 
people learn. First, one seldom learns 
just one thing from even a single ex- 
perience. Ordinarily a number of 
things are learned from the same situa- 
tion. A child not only learns that his 
skin infection is impetigo when the 
doctor or nurse examines it and gives 
him the information; but depending 
upon the way he is told and the cir- 
cumstances under which he is told, he 
may learn that accidental infections 
occur which do not reflect upon his 
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home life, and that the doctor and 
nurse are his friends, that they will 
protect him from embarrassment in the 
presence of his friends and classmates, 
and that they will help him to get well. 
On the other hand, he may learn that 
the physician and nurse have no con- 
cern for his feelings, for they do not 
hesitate to tell him in the presence of 
other children that the infection is as- 
sociated with dirt, or that he is unfit 
to be with his friends; he may even get 
the implication from conversations 
that he overhears in the medical room 
between doctor, nurse, and teacher 
that his home is responsible for his 
condition. Thus in the latter case he 
learns to fear the medical room and to 
resent these people who attack his 
fortress of inner security—his home. 

Children and adults, who after all 
follow very much the same principles 
in learning, undergo at least three 
definite forms of change in each learn- 
ing situation: (a) They learn the 
words that were spoken. (b) They 
learn to react emotionally to the way 
the total situation was handled. (c) 
They learn what action to take in the 
future to obtain any satisfactions that 
were present or what to do to avoid 
any unpleasantness that was inherent 
in the situation. Thus a wealth of 
attitudes, biases, hates, fears and 
prejudices are developed in every in- 
dividual, and these are often found to 
have their origin in situations where 
the obvious intention of the teaching 
was far different. 

Corollary to this principle is the 
fact that it is not necessary that some- 
thing be done to or for an individual 
in order that he may learn. He fre- 
quently learns when we as _ teachers 
think we have done nothing to or for 
him. This is particularly true with 
reference to the development of atti- 
tudes. Providing a comfortable, quiet 
place where a mother may sit to dis- 
cuss the health problems of her child 
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with the doctor, conserving the mother’s 
time through carefully planned ap- 
pointment systems, etc., are examples 
of situations in which parents learn 
to appreciate the school health sery- 
ices, whereas failures to keep appoint- 
ments with parents or children, advising 
them to go to clinics where the waiting 
list cannot possibly admit another per- 
son, and giving a medical examination 
without an explanation to the parent 
of what was or was not found are 
very likely to develop in the parents 
and children negative attitudes that 
often seem irrational to the staff. 

In the light of the certainty with 
which learning other’ than that 
specifically intended takes place in 
various situations, let us examine somé 
of the school health procedures to dis- 
cover the possibilities for both positive 
and negative education that they 
present. 

First of all, the initial as well as 
every contact of a parent or child with 
the physician and nurse is fraught with 
educational possibilities. Usually the 
first contact of the parent with a phy- 
sician or nurse is a note either re- 
questing the parent to take his child 
to a physician for an examination or 
inviting him to be present at the schoo! 
examination of the child. Do phy- 
sicians and nurses analyze such 
messages sent to the home to see that 
they accomplish the real objectives of 
the school health service? Is_ the 
manner in which the note is sent and 
the wording of it such that the parents 
are convinced that the request is made 
because the school has a vital interest 
in the child’s health, or do the parents 
learn from the note that the school 
health service is merely carrying out a 
routine service without much thought 
as to the circumstances governing the 
lives of the family? 

To make the point more concrete 
consider the following extreme example 
which is an actual case. “Come to 


<hool at 9 A.M. to see me” signed 
“ School Nurse” was hurriedly written 
on a scrap of paper left undated, folded, 
siven to a boy with the command 
fake that home to Mother.” If such 
note survives the usual vicissitudes 
messages given to little boys and 
eaches its destination, is it likely to 
start a chain of events in which the 
parent will understand that a specific 
problem is to be discussed with her, 
will she keep the appointment with 
nurse, and expect professional 
dance which she may trust? 
Consideration for the way in which 
tes are worded, who sends them 
home, and the method of sending 
them, has been experimentally shown 
the New York City Study to in- 
luence the response which is obtained. 
One type of note resulted in a 30 per 
cent response from the parents. A 
ore carefully planned note caused 85 
er cent to respond to the message 
sent home. 
rhe next most common experience of 
the parent and child with the school 
health service from which much posi- 
tive or negative health education takes 
place is the visit to the medical room 
to see the doctor or nurse. Even the 
room itself can affect the parents’ and 
hildren’s attitudes toward, and con- 
ceptions of the school health service. 
[f the medical quarters are clean, well 
lighted, well ventilated, if they have 
wlequate room for all those who are 
visiting it at one time, and if there are 
sufficient chairs for those who must 
wait for short periods, other things be- 
ing equal, favorable attitudes toward 
the health work of the school will be 
developed. But if, as so often happens, 
the physician and nurse must work in 
t niche in a corner, or in an empty 
lassroom vacated because of its lack 
{ light, the unlikely stage set will not 
romote a confidence in medical serv- 
ce or build a respect for the confi- 
dential trustworthy relationships —be- 
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tween patient and physician which we 
claim we are trying to build up. 

Although the physical lay-out of the 
medical quarters and the comforts or 
inconveniences that the child and par- 
ent experience while waiting in them 
have important influence on learning, 
the treatment accorded them by the 
doctor and nurse during the examina- 
tion and accompanying interview is far 
more potent in determining what they 
learn. Are they greeted courteously? 
Are explanations made carefully if un- 
expected delays occur? Is the mother 
made to feel that her presence is not 
only welcome, but important? These 
are the factors that build attitudes. 
This, of course, is no new thought, for 
all school health workers have stressed 
the possibilities for educating both 
parent and child at the time of the 
medical examination. But in our ob- 
servations of some of the examinations 
in various school systems, we have been 
led to wonder if the possibilities for 
learning the wrong attitudes and the 
wrong health behaviors from our 
routine procedures have been fully 
recognized. 

Do we always recognize that the 
things we do not tell the parent but 
which are implied by our actions, lead 
him to form many erroneous convic- 
tions and may bring about negative 
attitudes toward the school health 
service? Perhaps an extreme situation 
will emphasize this point. Consider 
the mother who observes the examina- 
tion with a stethoscope of the chest of 
her only child. The doctor listens—he 
listens again—he frowns—listens again. 
He has the child lie down on a couch, 
and listens several times, shakes his 
head, then listens a second time with 
the child standing. The mother sus- 
pecting something anxiously asks 
“ What is the matter, Doctor?” Not 
wishing, without a cardiograph and 
more adequate examination to make a 
diagnosis of the heart murmur he has 
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heard, the doctor answers, “ The nurse 
will tell you what to do.” The nurse 
according to the prescribed policy gives 
the mother a printed slip and says in a 
routine fashion, “ Take this slip with 
you and take John to your private phy- 
sician. Don’t worry about it.” The 
mother looks at the slip. On it is 
written “ cardiac ” with a question mark 
after it. 

Now more concerned ever, 
having no family physician and having 
received no instruction in the selection 
of one, the mother finds a doctor’s sign 
on the way home and decides to take 
Johnny there that night. The doctor 
after no more careful examination than 
was given at the school tells her that 
Johnny has a little heart murmur but 
it amounts to nothing. He further 
tells her that the school should have 
told her that it was nothing at the 
time. 

Now what did that mother learn? 
First of all she learned that the school 
physician did not tell her all he knew. 
She also learned that the private phy- 
sician had little respect for the school 
physician and the way he handled the 
situation. She learned to pay little at- 
tention to the advice and instruction 
from the school medical service. She 
may have learned that the _ school 
health service made her spend money 
for an examination that she would not 
have spent if she had not come in con- 
tact with it. Nor did she have the 
positive learning experience of finding 
out what a good cardiac examination is 
like. On the other hand, she went 
through an experience with considerable 
negative emotional content and will no 
doubt tell it over and over to other 
mothers who have children in school. 
Thus she becomes a negative agent of 
health education not because of in- 
struction that was given her but be- 
cause the school doctor in examining 
her child followed prescribed medical 
technics, but overlooked the effect of 
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those technics on the personalities with 
which he was dealing. 

In recounting this incident we are 
aware of the pressure placed upon phy- 
sicians and nurses to examine a large 
number of children within a very short 
time. We are also aware of the many 
restrictions that policies place upon 
them with reference to usurping the 
functions of the private physicians. 
However, we have given the incident 
in the extreme to show how negative 
health education may result if proper 
consideration is not given to the atti- 
tudes and ideas that are outcomes of 
the procedures which we use. 

If the parent has not been present 
at the examination and some condition 
needing medical attention has been 
found, opportunities for negative or 
positive education occur in the follow-up 
procedures. The methods used may 
include a note to the parent, a home 
visit by the nurse, a consultation in 
school, or contacting the child in 
school. Whatever the procedure, the 
information given should be positive 
and backed by sufficient reason to con- 
vince the parent that medical care is 
needed. All of you are familiar with 
the situations frequently arising dur- 
ing the follow-up, when the private 
physician or clinic disagrees with the 
findings of the school physician. It is 
recognized that disagreements in diag- 
nosis are sure to arise, but do we con- 
sider what such disagreements teach 
the families with which we are work- 
ing? Too often we concern ourselves 
only with the administrative relation- 
ships which hamper our work, and fail 
to recognize the effect of such situa- 
tions on those who are the objects of 
our endeavor. 

The description of these difficulties 
by no means suggests the solution. It 
does, however, point out the possibili- 
ties for negative education presented by 
the school health service, and what may 
be learned as a result of some of the 
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administrative procedures and policies 
under which the school physician and 
nurse must work. Although we are 
not in a position to suggest the proper 
procedures, it is our conviction that ad- 
ministrative policies and procedures 
should be influenced far more by the 
ideas and attitudes they engender in 
the parents and children than by im- 
mediate administrative exigencies of the 
situation. 

In summary, then, there are many 
situations in the school health program 
involving the physician and the nurse 
that abound with teaching possibilities. 
If in these situations the procedures 
followed by the physicians and nurses 
bring pleasant experiences to the par- 
ents and children and satisfy their 


wants and needs, much good health 
education will result; favorable atti- 
tudes toward proper attention for the 
immediate health problem as well as 
toward the future use of medical care 
will be built up. If, on the other hand, 
the school health procedures are car- 
ried on in a routine and regulatory 
fashion without regard to the feelings, 
the wants, the comfort, and the under- 
standing of both parents and children, 
much negative learning is likely to take 
place. Therefore, one of the con- 
tributions of the physician and the 
nurse to health education is to make 
sure that all of their procedures and 
methods result in positive rather than 
negative learning on the part of their 
clientele. 
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UCH attention has been given to 
the public health aspects of dish- 
washing in large establishments whereas 
comparatively little attention has been 
given the domestic problem. Since 
mechanical dishwashers designed for 
domestic purposes are now coming into 
use, it is necessary, for an evaluation 
from the public health standpoint, that 
scientific information be obtained con- 
cerning their effectiveness in removing 
bacteria from soiled dishes. Therefore, 
the purpose of this investigation was to 
determine, under controlled laboratory 
conditions, the amount of bacterial 
residue remaining on dishes after wash- 
ing in two domestic dishwashers. 
Machine A, the smaller, opened from 
the front and contained a sliding rack 
for holding the dishes in position dur- 
ing the washing procedure. Machine B 
opened by a hinged top and contained 
a double rack for utensils. Both ma- 
chines had fully enameled one piece 
tubs with drains operated by exterior 
control knobs. An impeller, electrically 
driven, was used in both machines to 
throw the water across the surfaces 
of the dishes and remove the food soil. 
Water at 150° F. (65.6° C.) entered 
the machines through a spray mecha- 
nism situated above the dasher. Machine 
A held 5 quarts of water and B held 4 
quarts of water during the wash period. 
Detergents compounded without soaps 
were used in the washing procedures. 


METHODS 

Dishes were soiled with several types 
of food to simulate natural conditions. 
Soft boiled eggs (thoroughly minced), 
melted Crisco and cooked Farina were 
used. Suspensions of the test bacterium 
were added to these materials, a thor- 
ough mixing performed, and the result- 
ing mixtures spread on the top surfaces 
of the dishes in a layer as nearly uni- 
form as possible. The egg and Crisco 
soils were dried on the dishes for 30 
minutes before washing. Dishes soiled 
with Farina were washed immediatel\ 
after contamination. Glasses, cups, and 
silverware were soiled with a neutral- 
ized nucin suspension of bacteria. This 
material was likewise allowed to dry 
for 30 minutes before washing. 

Calgonite (an alkaline material con- 
taining sodium hydroxide, trisodium 
phosphate, sodium metasilicate, and 
sodium hexametaphosphate) and _ tri- 
sodium phosphate were the detergents 
tested in the machines. The standard 
washing procedure consisted of: (1) a 
preliminary 10 second spray rinse with 
the drain open, (2) a 5 minute wash 
with the drain closed, (3) a 10 second 
spray rinse with the drain open, (4) a 
4 minute rinse with the drain closed 
(first rinse), (5) a 10 second spray 
rinse with the drain open, (6) a final 
rinse of 1. minute with the drain closed 
(second rinse). At the end of this 
period the dishes were allowed to cool 
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for a few minutes before examination 


was begun. 

Examination of the utensils was 
accomplished by a swabbing process. 
rhe entire front surface of all dishes 

h as plates, and the parts of glasses, 

; and silverware normally coming 
into contact with the food or mouth 
were tested. Swabs, made up on appli- 
cator sticks, were sterilized in nutrient 
broth tubes (5 cc. per tube) and washed 

in this broth after use. A portion 

the latter was plated into suitable 
media to allow a count to be made. 
In some instances dishes in various por- 


tions of the machines were replaced Bacterium typhosum, Staphylococcus 
with glass discs. After the soiling and aureus or Streptococcus pyogenes had 
Tasre I 
Summary of Results Obtained by Machine Washing with 0.3 Per cent Calgonite 
Staphylo- 
Staphylococcus Staphylococcus Eberthella Streptococcus coccus 
sacterium aureus aureus typhosus pyogenes aureus 
Food Soil Egg Crisco Egg Egg Farina 
Machine — 4 
A B { B A B 4 B A 
dishes 
er cent sterile after: 
“ ash 10 7 
Ist rinse 15 5 
’nd rinse 32 70 6 1 89 ” 
Average number of bacteria 
per dish remaining con- 
taminated after: 
wash 14 16 
Ist rinse 4 5 
2nd rinse 6 3 2 0 4 3 ) 
Maximum number of bacteria 
per dish remaining con- 
taminated after: 
wash 17 20 — - — 
Ist rinse 8 ~ - 
2nd rinse 7 8 32 8 5 1 S 3 1 
Soiled dishes 
Per cent sterile after: 
wash 10 20 - - 
Ist rinse 20 70 
2nd rinse 30 77 50 61 60 90 50 90 79 
Average number of bacteria 
per dish remaining con- 
taminated after: 
wash 412 502 - - 
Ist rinse 8 16 
2nd rinse 7 8 11 10 6 4 4 4 5 
Maximum number of bacteria 
per dish remaining con- 
taminated after: 
wash 2,400 3,200 - - 
Ist rinse 16 32 _ — 
2nd rinse 17 28 21 56 10 20 6 16 
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washing procedures these discs were 
placed in large Petri dishes and washed 
off with melted agar. This gave an 
insight into the efficiency of the swab- 
bing procedures. Veal infusion agar 
was used to test for Eberthella typhosus 
and Staphylococcus aureus while blood 
agar was used for streptococci. In test- 
ing for Mycobacterium tuberculosis, 
inoculations were made subcutaneously 
into the groin of guinea pigs. All plates 
were incubated at 37°C. for 48 hours. 


EXPERIMENTAL 
Food soil, to which a suspension of 


* Sterile dishes were introduced into machine with soiled dishes 


indicates no tests made. 
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been added, was put on sterile dishes 
and the latter washed in the machines. 
Glasses, cups, and silverware were not 
soiled at this time, but they, along with 
other dishes, were tested by the swab 
method at the end of the wash period. 
This was done to determine the amount 
of transfer that occurred from the con- 
taminated to the sterile dishes. Tests 
were also made to determine the effi- 
ciency of the wash and rinse pro- 
cedures. In such tests the dishes were 
swabbed at the conclusion of the 5 
minute wash period, after which the 
experiment was begun anew, and tests 
made at the end of the first and second 
rinses in a similar fashion. As would 
be expected the first rinse is quite effec- 
tive in removing contaminating organ- 
isms. Calgonite, in 0.3 per cent con- 
centration by weight, was used in 
obtaining the results tabulated in 
Table I. The heading, “ Sterile Dishes,” 
in that table is used to indicate glasses 
and cups that were put into the washer 
in a sterile condition along with the 
soiled dishes. 

In those experiments in which glass 
discs were substituted for dishes, the 
results showed the swab method to be 
approximately 50 per cent efficient in 
recovering organisms from  contami- 
nated surfaces when only small num- 
bers were involved. Thus, those dishes 
listed as “ Sterile’ in Table I and sub- 
sequent tables may or may not be in 
this condition. However, the majority 
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of the results in the literature are based 
upon a swab method of recovery. These 
data are in agreement with those of 
Fellers, Levine, and Harvey.? 
Staphylococcus aureus withstood the 
washing procedure better than either 
Streptococcus pyogenes or Eberthella 
typhosa. According to Devereux and 
Mallman,? Calgonite is quite effective 
as a germicide against Escherichia coli 
but it has little or no effect on 
Staphylococcus aureus. Our results 
support this observation. When bac- 
tericidal tests were made at 140° F, 
(60° C.) by in vitro methods, the 
effect of heat overshadowed any pos- 
sible effect of the detergent and all or- 
ganisms of the three types tested were 
killed in from 5 to 7 minutes. Varying 
the degree of hardness of the water 
with either detergent gave no altera- 
tion of these results. However, in both 
the A and B machines the water was 
cooled to such an extent by the dishes 
that only the second rinse water in 
machine A reached 141.8° F. (61° C.), 
while that in the larger machine B only 
reached 135° F. (57.2°C.). Tests 
made at a temperature of 122° F. 
(50°C.) showed viable organisms 
present at the end of 10 minutes. 
When trisodium phosphate was sub- 
stituted for Calgonite and a large num- 
ber of washings made over a period of 
time, with no _ sterilization of the 
machine or dishes during such a period, 
a noticeable film formed on_ the 


Taste II 


Viable Bacteria on Cups, Glasses, and Silverware Soiled with a 


Neutralized Mucin 


Suspension of Staphylococcus aureus and Washed by the Standard 
Procedure in Machines A and B 


Per cent Dishes Sterile 


B 
74 
72 
61 
80 
80 


Maxihhum Number of 
Bacteria per 
Dish Remaining 
Contaminated 


Average Number of 
Bacteria per 
Dish Remaining 
Contaminated 


| 
| 4 B A B 
Glass 77 7 6 24 20 
Cup 80 5 7 & 16 
Knife 83 6 6 8 20 
Fork 92 8 5 8 
Spoon 6 4 
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utensils. This was especially noticeable 
on the glasses. Bacteriological methods 
in which the film was completely 
broken up did not show that there was 
ny noticeable accumulation of bac- 
teria as has been reported by Hall,° 
Hall and Schwartz,* and Cox.® These 
workers were not concerned with a 
specific bacterium of a pathogenic type, 
so it is entirely possible that other 
types of bacteria normal to air, water, 
etc, would accumulate in such a film. 
It is doubtful, though whether they 
would be capable of growing in a film 
of this type. Recently, Hall ® reported 
on the use of a milk culture of 
Staphylococcus aureus as a_ soiling 
agent. The dishes were washed with a 
trisodium phosphate detergent and the 
film was definitely found to contain 
bacteria. However, to quote from 
Halvorson, Bayliss, Ordall, and Wil- 
son’; “The type and extent of the 
deposits formed depends upon the 
water hardness and temperature, the 
type of soil, the nature of the surface 
being cleaned, the soap and_ buffers 
used, the washing procedure, and other 
such factors.” 

In order to gain an idea as to the 
relative efficiency of the machines in 
contrast to hand washing procedures, 
dishes were soiled with bacteria-food 
mixtures and washed by hand, using a 
common brand of flake soap. The 
wash and rinse waters were adjusted to 
an initial temperature of 120° F. 
(48.9°C.). The swab method of 
testing was used. All the dishes re- 
mained contaminated, but to a vary- 
ing extent. As an example, there was 
an average of 26 bacteria for each of 
the soiled dishes after rinsing and air 
drying in contrast to 11 when identical 
mixtures were used for soiling and the 
dishes washed in a machine. Sterile 
cups, run through the wash and rinse 
water, retained an average of 18 or- 
ganisms in contrast to 7 when washed 
in a machine. 


Cups, glasses, and silverware were 
soiled with Staphylococcus aureus sus- 
pensions in neutralized mucin and 
washed by the standard procedure 
using Calgonite (see Table II). In ex- 
periments of this type all other dishes 
were placed in the machines in a sterile 
condition so that the transfer from 
plates, etc., as previously shown in 
Table I, would be eliminated. The 
maximum number of bacteria per 
utensil was never greater than 24 
when tested by the swab procedure. 
A large majority of the dishes appeared 
to be sterile. 

In view of the possible dissemination 
of tubercle bacilli by contaminated 
utensils and considering the resistance 
of this organism, it was thought that 
results of some significance could be 
obtained by using such an organism in 
the food soil. The H37 strain of the 
human tubercle bacillus was grown on 
Lowenstein’s medium, ground in a 
mortar with sterile reagent sand, and 
mixed with finely divided egg material. 
Dishes were soiled in the usual 
fashion. Tests were made of the pre- 
liminary spray rinse, of tht main wash 
water, and of the dishes. In_ the 
latter tests 5 of one type of dish were 
swabbed with a single swab. The swab 
was rinsed in 4.0 cc. of sterile saline 
after each dish was examined. Guinea 
pigs were inoculated subcutaneously 
into the groin with the test material. 
The materials containing Calgonite 
were neutralized before being injected. 
Results are given in Table III. 

From Table III it is apparent that 
the organism causing human tubercu- 
losis can withstand the washing pro- 
cedure and still be present in small 
numbers on eating utensils. 

Although both machines had fully 
enameled one piece tubs, there were 
certain regions where accumulation of 
food soil and bacteria might occur. 
These regions were checked by a 
process of cumulative washing in 
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Taste III 


Recovery of Mycobacterium Tuberculosis from Dishes Washed in Machines A and B 
with Calgonite Detergent 


Number of Guinea 


Pigs Used for Number of Guinea Pig 


Material Inoculum Each Machine with Tuberculosis 
ce. A B 
Preliminary spray rinse 0.2 10 8x 10 
Wash water i 10 10 9x 
Swab material from 
Plates 1.0 2 2 1 
Saucers 1.0 2 1 0 
Bread dishes 1.0 2 0 1 
Salad dishes 1.0 2 1 1 
Sauce dishes 1.0 2 2 2 
x — others died within 7-10 days after inoculation from other causes. 


which dishes were washed several times 
daily for periods of 1 week with no 
sterilization or cleaning of the machine 
during the period. Egg soil containing 
Staphylococcus aureus was used in 
these tests. Machine A showed some 
accumulation beneath a door stop of 
rubber and around a perforated plate 
over the drain valve. In machine B the 
greatest and only accumulation of im- 
portance was on a portion of the 
groove in which the lid gasket rested. 
However, there was no evidence of bac- 
terial growth or odors in the sections 
where accumulation occurred. 


SUMMARY 

Two mechanical dishwashers de- 
signed for domestic purposes were sub- 
jected to rigidly controlled tests for the 
removal of bacteria from dishes con- 
taminated with food soils consisting of 
one of the following: egg, fat (Crisco), 
wheat cereal (Farina), and neutralized 
mucin. The food soils were inoculated 
with one of the following bacteria: 
Staphylococcus aureus, Eberthella ty- 
phosa, Streptococcus pyogenes, and 
Mycobacterium tuberculosis. For com- 
parative purposes dishes similarly 
soiled were washed by hand in water 
to which a common brand of soap had 
been added. 

Dishes washed in the two machines 
were not sterile but had fewer residual 
bacteria than those washed by a hand 


procedure. The numbers of residual 
bacteria are apparently reduced by a 
mechanical washing-away action and 
not by the temperautre of the water or 
any great germicidal effect of the 
detergents. According to Behrend,’ 
utensils yielding a count of from 1 to 
10 bacteria may be classified as excel- 
lent, from 11 to 30 good, from 31 to 50 
fair, from 51 to 100 poor, and more 
than 100 bad. On this basis the ma 
chines on the average, when used ac- 
cording to standard procedures, gave 
excellent results. 

The ideal dishwasher from the pub- 
lic health standpoint is one which will 
remove all pathogenic microdrganisms 
from dishes. At present certain tech- 
nical difficulties interfere with the 
achievement of that goal. 
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Active Immunization Against 
Diphtheria 


The Efficacy of Several Methods 
Used in a City of Medium Size 


FRANK KIRBY HARDER, M.D., ABRAHAM GELPERIN, M.D., 
AND WALTER R. COOK, M.D.* 


\cting Commissioner of Health; District Physician; formerly 
District Physician; Department of Health, Cincinnati, Ohio 


[ URING the last five decades there 
has been a decline in the mor- 
tality from diphtheria. Figure I, begin- 
ning with the year 1870, shows Cin- 
innati’s crude mortality in children 
under 10 years of age. A peak was 
reached in 1890. 
Morbidity records are less accurate 
than mortality statistics, but the gen- 
eral trend of diphtheria morbidity in 
Cincinnati during the last three decades 
has been downward. There was an 
acceleration of this downward trend in 
1928 and 1929 when the first local 
large scale immunization program was 
inaugurated. This result was encourag- 
ing although the decline was not greater 
than that which had occurred at previ- 
ous times when active immunization 
had not been employed. Toxin anti- 
toxin was the first antigen used. Some- 
times 3 and sometimes 4 injections 
were given at intervals of 1 week. Two 
injections of formolized toxoid, 1 week 
apart were substituted in 1932. In 
1934, the single injection of alum pre- 
cipitated toxoid was given, and in 1936, 
this was changed to 2 injections of alum 


* Now Ist Lt. M. C., U. S. Army 


precipitated toxoid at an interval of 
4 weeks. Innovations in antigen and 
the number of injections have been 
introduced so rapidly that the merits 
of the various methods have not been 
completely evaluated. 

Efforts should be made to determine 
accurately whether the decline in diph- 
theria has been produced by control 
measures or by unknown factors govern- 
ing the natural cycles of the disease. 
Lucia and Welke' made a comparison 
between mortality trends in Providence, 
R. I., where there had been a vigorous 
campaign for immunization against 
diphtheria, and San Francisco, Calif., 
where there had not been such an active 
campaign. The trends in both cities 
were similar. Woods? showed that in 
England the decline in mortality from 
diphtheria was similar to that from 
scarlet fever although no large scale 
immunization measures against scarlet 
fever had been carried out. On the 
other hand, experience in institutions, 
Young and Cummings,’ in_ schools, 
Park,* and in health districts, Gundel,® 
indicates that active immunization has 
helped in reducing the incidence of 
diphtheria. 


[1119] 


i 
j 
| 


AMERICAN JOURNAL OF PuBLIC HEALTH 


Oct., 1939 


1890 1900 


0 1880 


1910 1920 1930 1940 


viphtheria Mortality for Cincinnati, Ohio, Rates per 10U,UU0 Under 10 Yrs. of ange - 1870 - 1927. 


Figure I 


EPIDEMIOLOGY OF DIPHTHERIA 
Resident cases for the years 1932- 
1937, were studied. The population 
figures used were those obtained in a 
local census in the year 1935. 
Distribution by Season, Sex and Age 
—In Cincinnati, the epidemiology of 
diphtheria has generally conformed to 
the usual pattern. The peak incidence 
has been reached in late autumn and 
early winter. In the earlier years of 
life, both sexes have been equally 
affected. In the few cases which have 
occurred after 20 years of age, there 


has been the well known preponder- 
ance of the disease in females because 
of their close association with children. 
In relation to age, the greatest incidence 
of cases and deaths has been in the late 
preschool and early school years. 
Distribution by Economic and Racial 
Groups—These two topics may be 
appropriately considered together. Cin- 
cinnati’s area has been divided into 107 
census tracts, and these in turn fall 
into 4 economic groups, based on 
average rentals. The populations of 
the 4 groups are approximately equal. 


Taste I 


Distribution of Diphtheria in White and Colored in Relation to Economic Level 


W hite 


Total 
Resident 
Cases 
Under 
20 Yrs. 
of Age in 


Population 

Under 20 Yrs. 
of Agein 

Economic Group 1935 
I (Lowest) 27,631 403 
II 30,906 288 
III 30,925 117 
IV (Highest 30,481 75 


Average 
Yeerly Rate 
per 100,000 

Under 20 
1932-1937 Yrs. of Age 
243 11,075 80 120 


Colored 
A 


Total 

Resident 
Cases 
Under 


Average 
Yearly Rate 

20 Yrs. per 100,000 
of Agein Under 20 
1932-1937 Yrs. of Age 


Population 
Under 20 Yrs. 
of Agein 

1935 


155 5,024 13 43 
63 1,938 8 69 * 
41 460 2 72 * 


* Omitted in preparation of Figure II because of questionable validity. 
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(Lowest) 


Group Iz 


Group IT 
(Highest) 


Distribution of Diphtheria by Economic Groups - White and Colored. 
Morbidity Rates per 100,000 under 20 years of age - Six Tear Average. 


(Colored Hates have not been shown for Groups III and IV because of 


questionable validity. ) 


Group I is the lowest and Group IV 
is the highest in respect to economic 
well-being. 

Table I and Figure II show that 
diphtheria like tuberculosis, is a dis- 
ease associated with poverty. It is 
ilso indicated that the white race is 
more susceptible to diphtheria than the 
colored. A comparison of the total 
white and colored populations under 20 
years of age would not have been valid 
because most of the colored population 
is in the lower economic ‘groups. 

The preponderance of diphtheria in 
economic Groups I and II cannot be 
attributed to neglect of inoculations. 
The Health Department and _ other 
agencies have provided free inocula- 
tions in these groups while Groups III 
and IV have been cared for by private 
physicians. 


DIPHTHERIA DESPITE INOCULATION 
Cases of diphtheria occur even in 


Figure II 


those inoculated. The term inoculation 
rather than immunization is used for 
the reason that the latter implies that 
the desired result has been obtained. 
From the data available, it is impos- 
sible to tell which of the standard 
antigens has been most efficacious. 
Cases of diphtheria have occurred after 
the administration of all of them. 
Many occurred within a year after the 
administration of the antigen. The 
failure to prevent diphtheria in these 
instances, therefore, cannot be attributed 
to loss of immunity over a long period 
of time. 

The fact that attempts to immunize 
against diphtheria sometimes fail is not 
of recent discovery. Park * pointed out 
that even in children with negative 
Schick tests, naturally or artificially 
produced, the incidence of diphtheria 
was decreased but the disease was not 
entirely eliminated. 

Do those who have contracted diph- 


AMERICAN JOURNAL OF PUBLIC HEALTH 


II 


Cases Under 20 Years of Age in Which a 
Definitely Positive or Negative History 
of Previous Inoculation Could 
Be Obtained 


Fatality 
Rate Per cent 
4.64 
4.62 


Cases Deaths 


Not Inoculated 474 22 
Inoculated 238 11 


theria despite inoculation have milder 
cases? Fatality rates in non-inoculated 
and inoculated children (under 20 years 
of age) are shown in Table II. The 
difference was not significant. The 
only cases considered were those in 
which it was possible to get a definite 
yes or no answer to the question con- 
cerning previous inoculation. All cases 
in inoculated children were considered 
in one group regardless of the antigen 
used because there were not enough 
cases to consider mortality in respect 
to each type of antigen. Cases devel- 
oping within 6 weeks after completion 
of inoculation and cases in which the 
full course of inoculations had not been 
completed were considered as non- 
inoculated. 

When diphtheria has developed in 
previously inoculated children, physi- 
cians have not delayed in giving anti- 
toxin. The average interval between 
onset of sickness and administration of 
antitoxin was slightly shorter in inocu- 
lated than in non-inoculated children. 

The incidence of diphtheria in inocu- 
lated and non-inoculated children of 
the same race and comparable economic 
levels could not be calculated because 
of lack of accurate data concerning the 
number and distribution of the inocula- 
tions. Of the cases of diphtheria in 
the 238 previously inoculated children 
195 (81.9 per cent) were in the low 
economic groups, I and II. The dis- 
tribution of the cases in inoculated 
children was similar to the general dis- 
tribution where 784 (79.5 per cent) of 
the 986 cases in children were in the 
same low economic groups. 
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ARTIFICIAL AND NATURAL IMMUNIT\ 
AS MEASURED BY THE SCHICK TEST 
It has been shown by Guthrie, Mar- 
shall, and Moss,®° Park,* and others 
that the Shick test is a fairly reliable 
method of measuring immunity to diph- 
theria. Jensen‘ and Brandon and 
Frazer * have recently and more accu- 
rately determined the approximate level 
of blood antitoxin which is necessary 
for a negative Schick test. 

As an individual goes through life, 
he has exposures to the diphtheria 
bacillus, frequently in the city, less 
frequently in rural areas. Active im- 
munization should be carried out early 
in life in order that early exposures to 
the diphtheria bacillus may stimulate 
higher levels of immunity rather than 
produce the disease. The duration of 
artificial active immunity will depend 
to some extent upon the frequency of 
subclinical infections. Therefore, in 


comparing the duration of immunity 
conferred by various types of inocula 


tions, strictly comparable groups must 
be studied. Rural and even suburban 
populations must not be compared with 
urban populations because the frequent 
subclinical infections in crowded areas 
produce a prolongation of artificial 
immunity that cannot be expected in 
more sparsely populated areas. 

In this Shick test survey two neigh- 
boring suburbs, M. and E.E., were 
studied during the school year 1935- 
1936. Both suburbs were relatively 
homogenous areas, intermediate between 
rural and urban. A control group and 
groups of children who had received 
various numbers of injections of various 
antigens without preliminary Schick 
tests were used. The findings in the 
various groups were not exactly com- 
parable because the intervals of time 
between the administration of the vari- 
ous antigens and testing were not 
always the same. Nevertheless, it was 
possible to reach certain conclusions. 
The results are given in Table III. 
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Taste III 


Tests in a Relatively Homogenous Suburban Area—Groups of Children Who Had 
Received Various ,Numbers of Injections of Various Antigens and a 
Group Who Had Received None 


Interval 
between 
Inoculation Mean Age in 
Schick Positive Schick Negative and Years at 
Children Test Time of 
in Group Number Percent Number Percent in Years Schick Test 
Non-Inoculated 544 359 66 185 34 11.22 = .09 
Controls) 
Antitoxin 208 60 148 71 6 10.80 = .09 
Injections) 
Antitoxin 735 253 482 66 4-7 10.93 = .O8 
Injections) 
on Toxoid 650 297 46 353 54 2-3 7.66 = .06 
Injections) 
P. Toxoid 219 45 174 79 1 or less 6.50 = .15 
i Injection) 
Total Tested 2,356 
DISCUSSION 


Schick test readings which gave pro- 
longed nonspecific reactions (about 5 
per cent) were not included. 

Each of the groups of inoculated chil- 
iren showed a definitely higher level 
of immunity than the control group. 
[his was particularly significant be- 
iuse the controls were older and there- 
fore had a higher level of natural 
mmunity. The relatively good results 
n the group which received one injec- 
tion of alum precipitated toxoid may 
have been due to the short interval of 
time between inoculation and testing. 
lhe somewhat poorer results in the 
group which received two injections of 
iormolized toxoid may have been due 
to the younger age of the members of 
that group, or to the fact that they 
received only 2 injections 1 week apart. 
(he results in the group which received 
toxin-antitoxin were relatively final and 
represented the resultant immunity 
status after primary stimulus and 
natural immunization had reacted over 
i substantial period of years. There 
was no significant difference between 
the immunity levels of those who re- 
ceived 3 injections of toxin-antitoxin 
ind those who received 4. 


No actively immunizing agent pro- 
vides perfect protection against diph- 
theria. This is not surprising in view 
of the fact that the disease itself does 
not provide complete protection against 
subsequent attacks. 

The results of this survey indicate 
that any one o: the standard antigens 
properly given produces an immunity 
level higher than the level in similar 
controls. There is no clear-cut evidence 
that the immunity level produced by 
any particular antigen is higher or more 
lasting than that produced by the 
others. Much accurate data must be 
accumulated over a long period of years 
before the final answer concerning the 
best method can be given. 

The findings of Wells, Graham, and 
Havens,’ Friedman,’ Graham, Mur- 
phree, and Gill," and Saunders con- 
firm the opinion that inoculation with 
alum precipitated toxoid is the best 
single injection method of immuniza- 
tion. We have, therefore, continued 
its use, supplemented by a second in- 
jection. It is desirable to do as com- 
plete a job as possible with the first 
injection because indifferent and care- 
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less mothers sometimes fail to bring their 
babies back for subsequent treatments. 

There are several reasons for giving 
a second injection of antigen. First, 
the reports of Bousfield'* cast doubt 
upon the efficacy of the single injec- 
tion, even of alum precipitated toxoid. 
Second, the work of Pansing indi- 
cated that the duration of immunity is 
longer in children who have received 
two injections of alum precipitated 
toxoid. This is particularly significant 
because Pansing has worked in a rural 
area where efforts to produce immunity 
have not been helped along by frequent 
subclinical infections. Third, the ani- 
mal experiments of Glenny and Siid- 
mersen '® indicate the value of second- 
ary stimulus. If their observations are 
to be extended to human beings, the 
interval between injections should be 
moderately long—at least 4 weeks. 

Since May, 1936, we have been using 
two injections, 1 cc. each of alum 
precipitated toxoid at an interval of 4 
weeks, This is essentially the procedure 
which Park '* has advocated. A few 
cases of diphtheria have developed even 
after this treatment, but it is too soon 
for an evaluation of the results. Schick 
tests on a little over 100 preschool 
children in suburb M, indicate that 90 
per cent are Schick negative 3 months 
after the second injection of alum 
precipitated toxoid. 


CONCLUSIONS 

1. The morbidity and mortality from 
diphtheria are declining. Artificial im- 
munization has probably accelerated 
these declines. 

2. Several injections of antigen give 
better immunization than a single injec- 
tion. In the case of toxin-antitoxin 
used in a suburban area there is a 
leveling off after 3 injections. Four 
injections do not give significantly 
better results. 

3. Cases and deaths from diphtheria 
occur even after inoculation. So far, 
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there is no definite evidence that such 
cases are less severe than cases in non- 
inoculated children. 

4. Diphtheria affects predominantly 
the children of poor white parents. In 
the control of the disease, the improve- 
ment of living and housing conditions 
is important. 
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Similarity of Chronic Infections 
With Salmonella Typhimurium and 
Tuberculosis in Guinea Pigs 


EDWARD A. BIRGE, M.D. 
State Laboratory of Hygiene, Medical School, Madison, Wis. 


‘be occurrence of Salmonella in- 
fections among guinea pigs has been 
recognized for many years. Smith and 
Stewart! first described the condition 
in the United States and gave it the 
name “ pseudo-tuberculosis.” The re- 
semblance between this infection and 
that produced by tubercle bacilli is quite 
close as has been repeatedly emphasized. 
The condition has usually attracted 
attention, however, because of the in- 
creased mortality it produces in guinea 
pig herds rather than because of the 
confusion which may arise when such 
diseased animals are used for diagnostic 
purposes. In view of the increasing 
use of guinea pigs for the detection of 
subclinical and minimal tuberculosis in 
man, it appears desirable to point out 
the difficulties which may arise from 
this source. 

‘‘ Pseudo-tuberculosis ” occurs both as 
epizodtics with, at times, an appalling 
mortality (Wherry,? Plague Commis- 
sion,® Petrie and O’Brien,* Howell and 
Schultz,® Gheorghi and Barth °), and as 
enzootics (Thomas,’ Edington,* Duthie 
and Mitchell,® Walker and Sweeney *°). 
The transition of an epizodtic into an 
enzootic has been described by Nelson 
and Smith '*-"* in a series of papers. 
The outbreak to be discussed by us was 
apparently an enzodtic which was acti- 
vated into an epizodtic of mild degree. 


In this laboratory approximately 50 
guinea pigs are inoculated each week 
with material obtained from patients 
thought to have tuberculosis. These 
animals are 6-8 weeks old at the time 
of inoculation, and are supplied to us 
as they are required. They are placed 
in a single large pen when received. 
After injection, they are placed in indi- 
vidual cages in another room where 
they remain for 6 weeks, when they are 
killed and autopsied to determine 
whether they have developed any lesions 
of tuberculosis. Ordinarily, we expect 
about 6-8 per cent of the inoculated 
animals to die of intercurrent infec- 
tion during the 6 weeks’ observation. 
In the early part of August, 1938, fol- 
lowing a severe heat wave, the mortality 
rose to 19 per cent. At first these 
deaths were attributed to the heat as 
no lesions could be found at autopsy. 
Shortly afterward we began to find an 
occasional animal which presented all 
the gross pathological changes seen in 
guinea pig tuberculosis of the artificial 
variety, but in which no acid-fast bacilli 
could be found in the routine smears 
made from the caseous lesions. Micro- 
scopic sections of the spleens showed a 
histological picture identical with that 
of tuberculosis. On more thorough bac- 
teriological investigation we were able 
to demonstrate Gram-negative bacilli. 
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Each guinea pig was opened with 
clean but not sterile instruments. 
Smears were made from any accumula- 
tion of fluid in either the abdominal or 
thoracic cavities. Cultures of the blood, 
urine, and bile were made with aseptic 
precautions into 1 per cent glucose 
broth. Several fecal pellets, were re- 
moved from the lower bowel, macerated 
in a 30 per cent glycerin-0.5 per cent 
lithium chloride mixture, and a heavy 
inoculation smeared over the surface of 
a Blair-Wilson bismuth sulfite medium 
plate. The spleen was removed, passed 
through a flame to sterilize the outer 
surface, and transferred to a sterile 
mortar, ground to a pulp, a thick emul- 
sion made with sterile normal saline, 
and finally inoculated into 1 per cent 
glucose broth. All cultures were incu- 
bated for 48 hours and those showing 
growth were subcultured on a litmus- 
lactose agar plate to test the purity 
of the culture. Colonies from this plate 
were then inoculated into the various 
test sugars and agglutinated by a spe- 
cific serum (strain 1 serum). 


BACTERIOLOGY 

One hundred and forty-eight animals 
were studied, 48 of which were found 
to be infected. Seventy-eight cultures 
were completely identified; 39 from the 
spleen, 25 from the feces, 9 from the 
blood, 3 from the urine, and 2 from 
the bile. All of these were identical 
culturally and serologically with the 
original culture isolated from a caseous 
abscess in a spleen and referred to in 
this paper as strain 1. This strain was 
used to immunize a rabbit to produce 
an immune serum with a titer of 
1-10,000 for the homologous organism. 

Cultures of the heart blood were 
always found to be positive in animals 
dying from the disease—either acute 
or chronic. In 4 animals killed, and 
found at autopsy to be suffering from 
the disease, blood cultures were nega- 
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tive. Urine and bile cultures were not 
made routinely, but the urine was found 
to be infected in 4 of 8 diseased ani- 
mals, the bile in 2 out of 6. In 32 
infected animals, cultures of both the 
spleen and feces were made; in 15 both 
were positive; in 13 the spleen was 
positive while the feces were negative; 
in 4 the feces were positive but the 
spleen negative. Whether these latter 
animals were passive carriers cannot be 
proved, but it is certainly suggestive. 

Previous workers have shown that 
the infecting organism is either Salmon- 
ella typhimurium (Edington,® Petrie 
and O’Brien,* Nelson **), or Salmonella 
enteriditis (Duthie and Mitchell,’ 
Plague Commission,* Thomas‘). Much 
of the earlier work has to be discarded 
because of the recent advances in classi- 
fying members of this group. Wherry * 
reported an organism which he called 
Bacillus pestis caviae, but which 
Jordan * has classified as Salmonella 
enteritidis. Jordan’ and Raebiger 
and Lerche’® state that Salmonella 
typhimurium is much more common 
than Salmonella enteritidis. Ten- 
broeck '* found the reverse to be true 

The organism isolated from our cases 
was pleomorphic, Gram-negative 
bacillus varying from short coccoid 
forms to large bacillary ones. The 
smaller forms stained bipolar or barred 
and were the type usually seen in smears 
from exudates, especially if the organ 
isms were numerous. The larger solidly 
staining bacillary forms were occasion- 
ally seen in animals and always i! 
culture. No capsule was demonstrated 
The organism was actively motile 
Growth was profuse on all media. On 
plain agar the colonies were round, 
somewhat opaque, white, with a smooth 
edge. Good growth occurred on the 
Blair-Wilson medium, the colonies being 
lusterless and dull gray with consider- 
able blackening of the medium. Lactose 
and sucrose were not fermented. Acid 
and gas were formed in glucose, mal- 
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Taste I 


Agglutination Titers of Various Members of the Salmonella Group With Their 
Respective Sera 


S. Paratyphi-B Strain I S.typhimurium _ S. cholerae-suis 
Serum Serum Serum Serum 
1-6,400 1-10,000 1-2,500 1- 400 
phimurium 1—3,200 1— 6,400 1—2,500 ~- 
paratyphi-B 1-6,400 1- 6,400 1—1,600 — 
nteritidis 1 100 


tose, mannite, sorbitol, rhamnose, dul- 

|, xylose, and mannose in 18 hours. 
\fter 4-7 days’ incubation the dulcitol 
ind sorbitol media became secondarily 
alkaline using brom thymol blue as an 
indicator. The methyl red test was 
positive in 24 hours. Indol was not 
formed after 4 days’ incubation. Lit- 
mus milk was acid after 18 hours, 
becoming strongly alkaline after 3-4 
days’ incubation. 

This bacillus was identified as Sal- 
monella typhimurium from the sero- 
logical tests. The tests were made with 
known members of the Salmonella group 
in stock and with antisera previously 
prepared against these stock strains. 
As most of the antisera were old, the 
titer was apt to be rather low. This 
was particularly true of the Salmonella 
typhimurium serum (titer 1-—2,500). 
fables I and II represent a_ typical 
protocol of the serological experiments. 
\ll agglutination tests were incubated 
it 37° C. for 2 hours and left overnight 
it 5° C. Absorption tests were placed 
in a 50°C. water bath for 2 hours and 
then placed in the icebox overnight. 


Usually one massive absorption was 
sufficient to remove all the agglutinins 
for the absorbing organism. If this did 
not suffice, a second absorption was 
done using a smaller quantity of organ- 
isms. Two absorptions were the most 
ever required. 

The pathogenicity of this organism 
for guinea pigs was readily proved. 
Three strains were used, one isolated 
from the spleen of an animal with 
chronic disease, one from the blood 
stream of an animal dying of the 
acute disease, and the third from 
a culture of feces. Subcutaneous 
and intraperitoneal injection of 10-20 
million organisms into 6 animals pro- 
duced death in 18 hours in 3, 1 died 
on the 4th day after injection, and 
2 on the Sth day. The changes found 
at autopsy were the same regardless of 
the site of inoculation. There was con- 
siderable injection of the blood vessels 
over the abdominal musculature and 
beneath the skin. The peritoneum and 
pleura were markedly injected. Both 
the peritoneal and pleural cavities con- 
tained 3-10 cc. of thin, slightly yel- 


Tasre II 


The Results of Reciprocal Agglutinin Absorption Tests 


S. Paratyphi-B 


Serum 
Absorbed With 
Organism Strain I 
Tested Organisms 
Strain I 0 
typhimurium 0 
paratyphi-B 1-200 


S. typhimurium 


Strain I 
Serum 


Strain I 


Serum Serum 


Absorbed With Absorbed With Absorbed With 


Strain I S. paratyphi-B S. typhimurium 
Organisms Organisms Organisms 
0 1~00 0 
0 1-200 0 
8) 0 0 


No agglutination of the organisms with the absorbed sera diluted 1-100 
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lowish, albuminous fluid in which bacilli 
were easily demonstrated. In the ani- 
mals which died within 24 hours, the 
viscera showed no changes, gross or 
microscopic, beyond an intense, hemor- 
rhagic congestion and many fresh 
fibrinous adhesions about the spleen, 
over the dome of the liver, and occa- 
sionally between the loops of small 
intestine. In the 3 guinea pigs which 
lived for 4-5 days, the liver and spleen 
were found to have enlarged to about 
twice the normal size. In one animal 
dying on the Sth day many tiny white 
nodules were found throughout the 
spleen. Microscopically these were tiny 
areas of endothelial proliferation iden- 
tical with those found in the naturally 
infected guinea pigs. The organisms 
were readily recovered from the blood, 
spleen, urine, and feces of these experi- 
mental animals. 


PATHOLOGY 
Two types of gross anatomical lesions, 


with all degrees of gradation between, 
were seen in the guinea pigs which were 
naturally infected. Some animals died 
of an acute hemorrhagic disease with 
lesions exactly like those found in our 
inoculated guinea pigs. In about half 
the spleen showed a slight but definite 
enlargement. Such animals in the cages 
would eat well and gain in weight until 
about 24 hours before death when they 
would appear listless with ruffled fur. 
In a few the time between the onset 
and death was so short that no evidence 
of illness was seen. 

Most of our animals died of the 
chronic form of the disease. They 
appeared listless and had ruffled fur 
for 4—7 days before death, but continued 
to eat well until they were moribund, 
and the loss of weight was minimal. 
Indeed, in those guinea pigs killed 
routinely at the end of 6 weeks, such 
animals often appeared fatter and 
larger than their normal brethren. 

At autopsy these animals had no 
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injection of the superficial bood vessels, 
The peritoneal and pleural cavities con- 
tained no fluid. Old fibrinous adhesions 
about the spleen and between the upper 
loops of small bowel and the stomach 
were common. The mesenteric lymph 
glands were, as a rule, only a little 
enlarged. The spleen was always en- 
larged, at times attaining a size of 4x 2 
cm. as against an average normal size of 
2}2x1% cm. The spleen always con- 
tained yellowish-white, firm nodules, 
ranging in size from those barely visible 
up to 2-3 cm. across and varying in 
number from 1 to 100 or more. At 
times the spleen contained definite 
abscesses, 5-10 mm. across, in the pus 
of which the Salmonella organism was 
easily demonstrated. Nodules similar 
to those occurring in the spleen were 
occasionally found in the liver and over 
the surface of the peritoneum. No 
gross pathological changes were found 
in the other organs. 

Histologically the most typical lesions 
are seen in the spleen and consist of 
endothelial proliferation. This begins 
in the center of the lymph follicles and 
gradually increases until the entire fol- 
licle has been replaced by large en- 
dothelial cells, which form a solid, com- 
pact mass which may replace all or 
most of the normal splenic tissue. In 
the center of the larger nodules necrosis 
of the endothelial cells occurs together 
with the infiltration of many polymor- 
phonuclear leucocytes. In the largest 
nodules the center is entirely composed 
of pus cells and cellular débris. The 
endothelial cells remaining outside of 
this central necrotic area become elon- 
gated and take on the appearance of 
fibroblasts. These cells form a sort of 
capsule so that grossly the entire nodule 
may be separated from the surrounding 
splenic tissue. The “ capsule” always 
contains a few lymphocytes. Aside from 
some slight engorgement of the capil- 
laries, there are no other lesions in the 
spleen. 


al 
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(he nodules in the liver and on the 
peritoneal surface apparently arise 
through the same process as those in 
the spleen. Accumulations of large 
mononuclear cells, having the appear- 
ance of endothelial cells, occur in these 
areas. These do not seem to arise from 
lymphoid follicles. In the largest 
nodules central necrosis and polymor- 
phonuclear leucocytic infiltration occurs. 
[he capillaries of both the liver and 
kidney are distended. No areas of 
endothelial cell proliferation were found 
in any organ other than those men- 
tioned. Lesions in all of the organs 
have been reported at one time or 
another by other authors (Edington,® 
Raebiger and Lerche,’® Howell and 
Schultz,5. Thomas,’ Duthie and Mit- 
chell,® and Nelson and Smith 

Differentiation between the chronic 
form of “ pseudo-tuberculosis” and 
true tuberculosis, although usually not 
difficult, at times may be impossible. 
Histologically there is no difference 
between them. The tuberculous nodules 
produced by inoculation of guinea pigs 
arise from the proliferation of the endo- 
thelial cells with a secondary central 
necrosis and infiltration by polymor- 
phonuclear leucocytes. Giant cells and 
typical tubercle formation as seen in 
human tuberculosis do not occur in the 
guinea pig. Care should be taken not 
to confuse the megalokaryocytes occa- 
sionally found in normal guinea pig 
spleens with tuberculous giant cells. 

Differentiation is best made from the 
gross lesions. The characteristic fea- 
ture of both diseases is the firm, yel- 
lowish-white nodules usually found in 
in enlarged spleen and occasionally 
distributed through the liver and over 
the peritoneum. Large caseous ab- 
scesses, which are not uncommon in 
“ pseudo-tuberculosis,” have never been 
found in our animals with true tuber- 
culosis. Moreover, fibrinous abdominal 
adhesions appear to be more common in 
animals infected with Salmonella typhi- 
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murium than in those with tubercle 
bacilli. In tuberculosis the mesenteric 
lymph glands are large, caseous, and 
there is considerable matting together 
and thickening of the omentum. In 
“ pseudo-tuberculosis ” the glands are 
discreet and only slightly enlarged. 
However, considerable glandular en- 
largements may, in rare instances, be 
observed in “ pseudo-tuberculosis ” 
while the reverse picture of small dis- 
creet lymph glands and splenic nodules 
is not infrequently observed in our 
tuberculous pigs. Differentiation of the 
two conditions must depend on demon- 
strating the causative organism in the 
lesions. Routine smears from suitable 
caseous areas should be made in every 
instance, and no diagnosis of tuber- 
culosis should be made unless acid-fast 
bacilli are found in such smears. 


EPIDEMIOLOGY 

Although shedding of the organisms 
through the intestinal tract was early 
recognized, attempts to infect guinea 
pigs by feeding have been unsuccessful 
or have succeeded only by the use of 
enormous numbers of organisms. Such 
experimental animals may show the 
organism in their feces but fail to 
develop any clinical disease (Smith and 
Nelson,!* Petrie and O’Brien,* Fried- 
lander and Hertert?*). Nelson** has 
shown that healthy animals, placed in 
contact with sick ones under natural 
conditions, will become infected. How- 
ever, Petrie and O’Brien* and Duthie 
and Mitchell® were unable to infect 
animals by this method. 

As none of our guinea pigs ever 
showed lesions in the lungs, it would 
seem as though the infection were trans- 
mitted by way of the alimentary canal. 
Bacteria were found to be discharged 
from the sick animals in our herd 
through the feces and urine, so that it 
seemed certain that the large receiving 
pen and the food and water receptacles 
in it were thoroughly contaminated. In 
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order to demonstrate the communicable 
nature of this disease under natural 
conditions, 12 guinea pigs from a differ- 
ent source were obtained and their feces 
examined. None showed any organisms 
of the Salmonella group. Autopsies on 
about 50 animals from the same source 
showed that the stock was free from 
Salmonella infection. These 12 animals 
were placed in the main pen with 42 
guinea pigs of the old infected stock. 
The animals remained together in the 
one pen from 9-3-38 until 10-24-38 when 
all survivors were killed. During this 
time 7 guinea pigs of the old stock died, 
and 6 of these were found to be infected 
with Salmonella typhimurium. Two of 
the 12 experimental animals died of this 
infection, one on 9—24—38 after an ill- 
ness of 36 hours, the other on 9-29-38 
after an illness of 6 days. One experi- 
mental animal was found to have the 


TABLE 


chronic type of Salmonella disease a, 
autopsy on 10-24-38. One other ex. 
perimental animal (Exp. 10) was 
found to have the organisms in the 
feces although cultures of the spleen 
were negative and there was no gross 
evidence of infection. 

During this experiment, fecal cul- 
tures were made from all of the new 
stock guinea pigs and from about half 
of the old ones. Table III contains a 
summary of the results in those cases 
in which a positive culture was obtained 
from the feces. It would appear that 
transitory infection of the animals does 
occur, probably indicating the occur- 
rence of a carrier state, i.e., the harbor- 
ing of virulent organisms by an animal 
not showing any clinical evidence of 
infection. Of course, the mere presence 
of bacteria in the feces does not mean 
that there is actual invasion of the bod, 


III 


Summary of the Positive Results Obtained in the Cross-Infection Experiment 


9/3 9/8 9/16 9/25 10/3 10/10 10/18 10/24 


G. P. Feces Feces Feces Feces Feces Feces Feces Spl. Feces Autopsy Findings 


Exp. 
} 


Died 9 29 


+ } 


Died 9/24 


+ 


Died 9/20 


sil 


= Guinea pigs from the new, uninfected stock 
= Guinea pigs from the original, infected herd 


+ - Nodular spleen 
Splenic adhesions 
No lesions 
Nodular spleen and liv: 
No lesions 
Nodular spleen 
No lesions 
No lesions 
Splenic adhesions 
No lesions 
Septicemia 


No lesions 


i 
4 
Exp. 9 
a Exp. 12 + 
CP 10 
CP 12 - 
cP 13 
CP 15 oa — 
Exp 
CP 


vas 
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issu Reference has already been 
made to an instance (Exp. 10) where 
the bacteria were apparently living in 
the intestinal tract without harming the 
Table III shows also that inges- 
tion of the organisms does not usually 
ead to clinical infection, as only 3 out 
of 9 of the animals from whose feces 
Sulmonella typhimurium was recovered 
succumbed to the infection. It would 
seem that the animals either recover 
fairly promptly or succumb, as we found 

instance of prolonged shedding of 
the bacteria unless the animal was 
linically ill. 

Raebiger 7 states that agglutinins are 
formed during the course of the disease 
ind may be used for determining the 
presence or absence of infection in a 
herd. From 47 of our animals blood 
was taken for agglutination _ tests. 
Of 4 animals dying of the chronic 
disease, 2 had no agglutinins while 
the other 2 had a titer of only 
1-10. One animal killed after an 
illness of almost 2 weeks had a titer of 
|-100. Of 4 animals which appeared to 
be healthy, but were found to be in- 
fected at autopsy by culture, 3 had 
no agglutinins and the 4th a titer of 
|-400. The last presented no ana- 
‘omical lesions although the culture of 
the spleen showed that Salmonella 
‘vphimurium was present. Five ani- 
ials were killed from which no positive 
ultures were obtained at autopsy; 3 of 
these had no agglutinins, 1 a titer of 
!-400 but no anatomical evidence of 
past infection, 1 a titer of 1-10 with 
many fibrinous adhesions about the 
spleen. Conclusions cannot be drawn 
from the remaining animals because of 
insufficient data. The highest titer 
tound was 1-800 in a pregnant female, 
never known to have been infected and 
which had no anatomical evidence of 
past infection at autopsy. Her history 
before reaching our pens is unknown. 
From the data gathered it would appear 
safe to conclude only that an animal 
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may develop agglutinins against the in- 
fecting organism, but the absence of 
such agglutinins does not mitigate 
against the presence of “ pseudo-tuber- 
culosis,” either present or past, in the 
herd. 

The original source for this infection 
is not known although the dealer’s own 
breeding stock was found to be infected. 
He stated that the guinea pigs on his 
farm never showed any signs of illness. 
Those animals examined by us appeared 
healthy while alive although definite 
pathological and bacteriological evidence 
of infection was obtained from them at 
post-mortem examination. It seems 
likely that this was a latent infection 
which was stirred up by the change in 
diet and the inoculation given the guinea 
pigs in this laboratory. Such factors 
are difficult to evaluate, and no control 
experiment was carried out by us to 
determine the truth of this hypothesis. 
Other writers on this subject have found 
such factors to exist. Edington * found 
that low vitamin diets, severe tempera- 
ture changes, or mechanical injury to 
the gastrointestinal tract rendered ani- 
mals more susceptible to infection. 
Nelson ** noted that pregnant sows 
were most apt to be infected, an obser- 
vation which was not found to be true 
among our animals. Okamato *’ found 
that the parenteral injection of organ 
extracts was enough to activate a latent 
infection already present in the guinea 
pig. 

Our efforts in combating this epi- 
zootic were directed toward the preven- 
tion of spread of the disease rather than 
to the cure of the individual animals. 
All the small cages were cleaned with 
hot water and sterilized after each lot 
of animals was killed. The large re- 
ceiving pens were likewise thoroughly 
cleaned with hot water and lysol before 
any new guinea pigs were admitted to 
the colony. Scattered reports in the 
literature indicate that fresh vegetables, 
when fed to the animals in large 
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amounts, will aid in combating the dis- 
ease; in our hands the results obtained 
were unsatisfactory. Vaccines and im- 
mune sera were not tried although 
Howell and Schultz, Nichols and Stim- 
mel,*' and Rake ** have reported some 
success with the use of the former. By 
the use of simple cleansing methods, 
our colony has been free of infection 
for the past 6 months. 


SUMMARY 

1. An outbreak of “ pseudo-tubercu- 
losis”” among guinea pigs is reported. 

2. Chronic Salmonella infection of 
guinea pigs due to Salmonella typhi- 
murium cannot be differentiated from 
tuberculosis by gross anatomical or 
histological methods. The demonstra- 
tion of tubercle bacilli in routine smears 
made from the caseous lesions in the 
guinea pig is the only reliable way to 
tell the two conditions apart. 

3. The infection is probably spread 
by means of infected feces and urine. 
A true carrier state, temporary at least, 
may develop in individual animals. 

4. The organisms are most often 
found in the spleen. Inability to dem- 
onstrate the organisms in fecal cultures 
does not mean that the animal is not 
infected. 

5. Agglutinins may or may not be 
formed during the course of the disease. 
When present they are indicative of 
successfully combated previous infection 
rather than of present infection. 

6. The presence of a Salmonella in- 
fection is not incompatible with an 
appearance of exceedingly good health 
on the part of the animal. 
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Zoological Problems Relative to Meat 
Inspection and Their 
Bearing on Public Health 


BENJAMIN SCHWARTZ, Px.D. 


Chief, Zoélogical Division, Bureau of Animal Industry, 
U. S. Department of Agriculture, Washington, D. C. 


()* THE hundreds of species of 
protozoa, helminths, and arthro- 
pods that parasitize animals that are 
used for human food, comparatively few 
are of importance in meat inspection. 
From the viewpoint of livestock produc- 
tion all parasites must be regarded as 
injurious or potentially injurious. From 
a meat inspection standpoint, however, 
the only parasites that are regarded as 
important are (1) those which occur in 
the edible portions of carcasses and are 
directly transmissible to man; (2) those 
which occur in the edible portions of 
carcasses and are indirectly transmis- 
sible to man through other hosts; and 
(3) those which, by their mere pres- 
ence, or because of the pathological 
conditions which they produce in the 
edible portions of carcasses, render the 
afiected parts objectionable as human 
food. Naturally, the parasites that are 
directly transmissible to man are of 
greatest importance, and the meat in- 
spection regulations of various countries 
contain provisions for eliminating this 
danger to human heaith. 


PARASITES DIRECTLY TRANSMISSIBLE 
TO MAN 

_ Fortunately, the only species of para- 

sites occurring in the flesh of food 

animals that are directly transmissible 


to man are the bladder worms of the 
beef and pork tapeworms, respectively, 
and the larvae of trichina. While tape- 
worms may be more or less deleterious 
to human health and may even affect 
seriously delicate and nervous persons, 
the pathogenicity of trichinae has been 
established beyond question, the latter 
parasites being capable of producing 
serious illness and even death in human 
beings. The prevention of human in- 
festation with the three ‘species of para- 
sites mentioned cannot be _ wholly 
effected through meat inspection alone; 
meat inspection can and does assist 
materially in controlling infestations of 
human beings with these worms. A 
system of meat inspection which super- 
vises the slaughter of ail food animals, 
coupled with care in the preparation of 
meat for the table, should eventually 
control and even eradicate these three 
parasites that are directly transmissible 
from food animals to human beings. 


RECENT INVESTIGATIONS ON CYSTICERCI 
IN BEEF AND THEIR BEARING ON 
MEAT INSPECTION 

During the last few years scientific 
investigations regarding the vitality of 
cysticerci of Taenia saginata have led to 
an important modification in meat in- 
spection procedure with regard to this 
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parasite. Up to 1931 it was generally 
assumed that the vitality of cysticerci 
in beef was completely destroyed fol- 
lowing the retention in the cooler of 
infested carcasses for a period of 21 
days. This assumption was based on 
tests first carried out by Perroncito* in 
Italy, and later extended greatly by 
Ostertag * in Germany. Perroncito de- 
termined that all cysticerci in an 
infested calf carcass were dead 14 days 
after the animal had been slaughtered; 
Ostertag showed, however, that the 
natural death of cysticerci in beef did 
not occur uniformly in a 2 week 
period, but that in 3 weeks following 
the death of the infested host animal 
all the cysticerci were dead. Ostertag’s 
observations were based on_ various 
tests applied to determine the vitality 
of the cysticerci following the retention 
of the infested carcass for 3 weeks, 
these tests being supplemented by 
human feeding experiments in which 
Ostertag himself and a number of as- 
sistants and students of the Berlin 
Veterinary College participated. These 
tests involved the swallowing by the 
human volunteers of cysticerci ob- 
tained from beef carcasses which had 
been retained for 21 days, with nega- 
tive results so far as the development 
of tapeworms in the human intestine 
was concerned. On the basis of this 
searching investigation, the retention 
for 21 days of beef carcasses infested 
with cysticerci was incorporated in the 
neat inspection regulations of Germany 
and was later incorporated in the regu- 
lations governing the meat inspection 
of the U. S. Department of Agriculture. 

In 1931 Schmey and Bugge in Ger- 
many published * the results of in- 
vestigations which cast considerable 
doubt on the effectiveness of a 21 day 
retention period in completely destroy- 
ing the vitality of Cvysticercus bovits. 
These investigators determined that not 
all of the cysticerci present in beef 
were destroyed in 21 days; some of the 
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cysticerci present in lightly infested 
beef carcasses still showed some sign of 
life even after 41 days’ retention, 
viability being determined by certain 
biological tests involving the demonstra- 
tion of the ability of the cysticerci to 
evaginate the heads and the demonstra. 
tion of ciliary movement in the flame 
cells of these worms. Schmey and 
Bugge determined, moreover, the im- 
portant fact that cysticerci removed 
from carcasses that had been retained 
by them in the cooler for 28 days were 
still capable of developing into strobilate 
tapeworms in the intestine of man. (j 
the 6 volunteers who swallowed a total 
of 105 cysticerci from beef that had 
been retained 28 days, 3 became in- 
fested and 6 mature strobilate tape- 
worms were removed from these sub- 
jects following anthelmintic medication 

The work of these investigators hav- 
ing been confirmed by Clarenburg ' in 
Holland, so far as the viability of 
cysticerci was concerned following the 
retention of infested carcasses up to 4! 
days, investigations were undertaken in 
the Zodlogical Division of the Bureau 
of Animal Industry to test the sound- 
ness of these new observations. In 
1933, 3 infested. beef carcasses were re- 
tained in the cooler of a meat packing 
establishment in Chicago for 21 days 
or longer; at the end of 21 days it was 
determined that most of the cysticerci 
showed movement and that from 60 to 
100 per cent of various lots of these 
worms were capable of extruding their 
heads in suitable media, this being 
sound evidence of viability. Nearly 
similar results were obtained when in- 
fested carcasses were retained in the 
cooler for 25 and 26 days, respectively, 
but after retention for periods ranging 
from 31 to 48 days there was no evi- 
dence of life in the cysticerci. One 
worker in the Zodlogical Division 
swallowed several cysticerci from beef 
that had been retained in the cooler for 
26 days; although these cysticerci were 
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still showing signs of life, he failed to 
chow evidence of infestation with 
tapeworms. 
‘Although the evidence obtained in 
iy investigations was at variance with 
hose published abroad, the results ob- 
tained did show that the 21 day reten- 
tion period, previously accepted by 
parasitologists and meat inspection ex- 
nerts as adequate for the destruction of 
vitality of beef cysticerci, did not 
lestroy life in those parasites in all 
asts 
[he discrepancy in the results ob- 
tained by Ostertag many years ago and 
hose obtained more recently in Ger- 
nany have been ascribed to the im- 
provement in refrigeration in recent 
years, the assumption being that the 
superior cooler refrigeration facilities at 
the present time favor the survival of 
ysticerci rather than hasten their 
levitalization. According to this as- 
sumption, the imperfect cooler re- 
rigeration of previous years was 
responsible for the comparatively early 
leath of cysticerci by hastening certain 
hanges in the meat that produced 
leleterious effects on the parasites. It 
s quite possible that the differences be- 
tween our results and those in Europe 
might be accounted for, at least in part, 
nm the basis of differences in con- 
litions prevailing in the meat coolers 
ised in this country and those used 
broad. Regardless of the true ex- 
planation, however, our work demon- 
strated conclusively that it was no 
longer proper to include in the regu- 
lations the 21 day retention period as 
in effective method for the destruction 
of the vitality of Cysticercus bovis, and 
this requirement was accordingly 
eliminated from the regulations. The 
lternative requirement, involving the 
refrigeration of infested carcasses for 
not less than 6 days at a temperature 
not higher than 15° F., based on in- 
vestigations by the late Dr. B. H. Ran- 
som ® has been retained in our regula- 
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tions because the more recent investiga- 
tions in Europe on the effects of low 
temperatures on the vitality of cysticerci 
have shown that the retention period 
required under federal meat insnection 
is more than adequate to destroy life 
effectively in these parasites. Accord- 
ing to the later European work by 
Schmey and Bugge,® Cysticercus bovis 
loses its vitality when infested carcasses 
are retained for 4 days at a temperature 
of 14° to 17.6° F. (—10° to —8° C.) 
the effective period being 2 days less 
than that required under our regula- 
tions. Viljoen** has concluded also 
that no cysticerci will remain viable 
after 6 days’ continuous freezing. 


INVESTIGATIONS ON TRICHINAE 

During the last 10 years human 
trichinosis has been assuming increas- 
ing importance as a public health prob- 
lem; the number of cases reported in 
the medical literature and elsewhere 
during this time has shown a sharp 
increase. From 1842, when trichinosis 
in man was first diagnosed in this 
country, up to 1915, when all the 
known cases were summarized by Ran- 
som,’ the total number of recorded 
cases of human trichinosis in this 
country was approximately 1,500. From 
1915 to about 1925 the number re- 
corded annually in this country was 
comparatively low. Since 1925 there 
has been a marked increase, the total 
number in 1937 being between 5,000 
and 6,000. In other words, the number 
of cases during these 22 years is from 
3 to 4 times that recorded for the 
previous 73 years. 

While it cannot be determined on 
the basis of available evidence whether 
the increase in the cases of human 
trichinosis in this country is only ap- 
parent or real, in the opinion of the 
writer this increase is largely apparent 
because of the increased interest in this 
disease by the medical profession, and 
their increasing vigilance in establishing 


39 Vol. 29 
ted > 
of 
mn, 
ne 
id 
n- 4 
: 
re 
le 
df 
a 

i] 

; 

3 

2 


1136 


a correct diagnosis. The increased in- 
terest by the medical profession is due 
almost entirely to certain statistical 
information on the prevalence of tri- 
chinae in human diaphragms examined 
by various investigators by the diges- 
tion or other improved technic. 

Following Queen’s report® which 
showed that trichinae were found by 
him in about 17 per cent of 500 dia- 
phragms obtained from _ consecutive 
human necropsies in Rochester, N. Y., 
and in about 27 per cent of 200 dia- 
phragms from Boston, a number of 
workers who have followed up this type 
of investigation have brought to light 
facts which show conclusively that the 
incu ence of infestation of man with tri- 
chinae in the United States is much 
greater than had ever been suspected. 
In a recent summary covering 1,000 
diaphragms examined at the National 
Institute of Health, Washington, D. C., 
Nolan and Bozicevich,”? the incidence 
was found to be 17 per cent. 

It is important to bear in mind that 
the surprisingly high incidence of tri- 
china infestation in human beings in 
the United States, as determined by the 
examination of diaphragms by the di- 
gestion technic or by sectioning, or by 
repeated examination of press prepara- 
tions, is of significance, despite the 
fact that very few of the individuals in 
whose diaphragms trichinae were found 
post-mortem were known to have suf- 
fered from trichinosis during life. The 
findings indicate conclusively that many 
persons intentionally or unwittingly eat 
pork that is raw or nearly raw, and as 
a result acquire an infestation with tri- 
chinae. This in turn indicates that 
sources of trichina infestation are pres- 
ent in the United States and that the 
extent of this infestation is sufficient to 
affect in some localities up to 25 per 
cent or more of the population, assum- 
ing that the sampling of human dia- 
phragms, as recorded, was adequate 
from a statistical viewpoint. 
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INCIDENCE OF TRICHINAE IN SWINE 
In order to ascertain the prevalence 
of trichinae in swine, and to determine 
the main sources of this infestation, so 
far as human beings are concerned, the 
ZoGlogical Division in coéperation with 
the Meat Inspection Division of the 
Bureau of Animal Industry inaugurated 
in 1933 an extensive survey, the ob- 
ject being to determine by random 
sampling the incidence of trichinae in 
garbage-fed hogs and in grain-fed hogs 
in various parts of the United States, 
to check the effectiveness of the 
Bureau’s prescribed methods for de- 
stroying the vitality of trichinae in 
meat food products containing pork 
muscle tissue that are customarily eaten 
without cooking, and incidentally to 
ascertain the prevalence of trichinae in 
prepared meat food products of kinds 
that are not processed for the destruc- 
tion of life in trichinae under the re 
quirement of the U. S. Bureau of Ani- 
mal Industry. The latter served as a 
check on the technic used in our in- 
vestigations for the processed products. 
The technic used involved the artificial 
digestion in an incubator of approxi- 
mately }2 Ib. samples; this was also 
followed for samples of fresh pork. 

The results in grain-fed and _ in 
garbage-fed hogs to June 30, 1937, have 
been summarized by the writer,!! as 
follows: 

Out of 6,622 * samples of diaphragm 
muscle tissue obtained from as many 
grain-fed hogs originating in the South, 
the Middle West, the North-Central 
States and in some of the Eastern 
States, only 60, or 0.91 per cent, were 
found to be infested with trichinae; 
out of 6,484 * diaphragm samples from 
as many garbage-fed hogs, 286, or 4.41 
per cent, were found to be infested. 
These data show an incidence of tri- 
chinae in garbage-fed hogs about 5 
times as great as in grain-fed hogs. 


* The 


incorrect due t 


figure given in the previous publication i 


1 typographical error 


[’ 


Since July 1, 1937, additional data 
have been collected, with results that 
ie even more striking. Out of 2,901 
diaphragms collected in federally in- 
-pected establishments in Chicago and 
Kansas City from grain-fed hogs origi- 
nating in the Middle West, 34, or 1.17 
per cent, contained trichinae; the num- 
ber of trichinae in individual diaphragms 
ranged from 1 to 1,113. However, of 
the positive diaphragms 76.4 per cent 
ontained less than 5 larvae, this type 
of infestation being practically negli- 
gible. Out of 2,847 samples of dia- 
phragms obtained from as many gar- 
bage-fed hogs in an important garbage- 
feeding center on the Atlantic seaboard, 
286, or 10.04 per cent, contained 
trichinae; the number of trichinae in 
ndividual diaphragms ranged from 1 
to 69,700. Of the positive diaphragms 
only 19.3 per cent contained less than 
5 larvae. 

These data demonstrate conclusively 
that pork from garbage-fed hogs is the 
main source of trichinosis for man, 
if such pork is eaten raw or after 
only partial cooking or inadequate cur- 
ing. The available data are sufficiently 
extensive to warrant the preliminary 
conclusion that about 1 per cent of the 
grain-fed hogs in this country harbor 
trichinae, whereas from 4.5 to 10 per 
cent of garbage-fed hogs are infested, 
the degree of infestation being much 
greater than in hogs not fed on garbage. 


INCIDENCE OF TRICHINAE IN MEAT FOOD 
PRODUCTS CONTAINING PORK 
MUSCLE TISSUE 

During the last 5 years there have 
been examined in the laboratories of 
the Zodlogical Division 10,754 indi- 
vidual 12 Ib. samples of various meat 
tood products containing pork muscle 
tissue. The samples were obtained 
through federal inspectors in charge of 
meat inspection, who submitted, in con- 
nection with each sample, data as to 
the method of processing and informa- 
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tion as to whether the product was of 
a kind customarily eaten without cook- 
ing in the home. Each sample, prop- 
erly identified as to class and place of 
origin, was ground and digested in a 
fluid containing pepsin and _hydro- 
chloric acid in an incubator for about 
24 hours. Live or dead trichinae, if 
present, could be recovered from the 
sediment of the digestive fluid. 

Of the samples so examined, 9,788 
were from products processed under 
Bureau requirements to insure the de- 
struction of life in trichinae, and 966 
were from products not so processed. 

The samples’ of products processed 
for the destruction of life in trichinae— 
such as bologna, frankfurters and 
Vienna sausage, various kinds of dry or 
summer sausage, cooked ham and 
Italian-style ham—were obtzined from 
federally inspected establishments and 
represented a good cross-section of 
these products that are released to the 
consuming public. The processing in- 
cluded heating and special refrigeration, 
as well as the various prescribed curing 
methods. The results obtained were 
as follows: 

Out of the 9,788 specially processed 
samples, trichinae were found in only 
75; 71 contained only dead, uncoiled 
trichinae and 3 contained trichinae 
showing feeble movements. Feeble tri- 
chinae were found in 3 samples of 
smoked sausage, the number in the 3 
samples being 1, 1, and 3, respectively: 
a single coiled but trichina 
was found in a_ skinless  frank- 
furter. It is important to note that 
the feeble worms referred to were 
not tightly coiled and deep | brown 
in color as are decapsuled  tri- 
chinae whose vitality has not been re- 
duced by heat, cold, or other processing. 
They were loosely coiled and rather 
pale, but slight movements could be in- 
duced by the application of a heated 
glass rod to the bottom of the glass 
dish in which they were. Large num- 
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bers of worms similar in appearance and 
activity to those just described have 
been fed to rats in our laboratory at 
various times in order to determine 
whether they are capable of surviving 
and growing in the intestine and pro- 
ducing a new generation of worms. In 
no instance have such worms succeeded 
in remaining alive in the intestine of 
susceptible rats, as determined by the 
results of a searching examination of 
the intestines of these experimental 
hosts 24 hours later. A number of 
rats to which such worms were fed by 
stomach tube, or which swallowed rela- 
tively large quantities of meat contain- 
ing such worms, were killed after one 
month. Following the removal of skin 
and viscera, the entire carcass of each 
rat was digested without yielding any 
trichinae. 

Of the 966 products not processed 
under the requirements as to the de- 
struction of the vitality of trichinae, 
480 (nearly 50 per cent) contained 
these parasites; of the 480 positives, 
435 contained only dead trichinae, and 
the remaining 45 contained live and 
dead trichinae, the number of live 
worms per sample ranging from 1 to 14. 


ECHINOCOCCUS CYSTS 

Of the parasites occurring in the edi- 
ble parts of food animals that are 
transmissible to man indirectly, that is, 
through an intermediate host, hydatid 
cysts, Echinococcus, are the most im- 
portant. The cystic stage of this para- 
site develops into strobilate tapeworms 
in the intestines of dogs, cats, and cer- 
tain wild carnivores, the feces of the 
infested carnivores constituting a source 
of infection for human beings and all 
classes of domestic animals. An in- 
festation with hydatids in man is a 
serious condition, and treatment in- 
volves a major surgical operation for 
the removal of the cysts. As the cysts 
usually lodge in the liver and may occur 
in other vital organs, particularly the 


AMERICAN JOURNAL OF PuBLIc HEALTH 


Oct., 1939 


lungs, it is evident that their removal 
by surgery involves a serious risk to 
life. 

The occurrence and suspected occur- 
rence of Echinococcus infestation in 
man in this country may be inferred 
from the repeated requests which come 
to the Bureau of Animal Industry for 
an antigen that is used in the comple- 
ment-fixation test for the diagnosis of 
this parasitic infestation in man. 
Through an arrangement with the U. S. 
Naval Medical School, swine livers in- 
fested with Echinococcus are forwarded 
to that school from time to time for 
the preparation of the antigen and its 
distribution to physicians and hospitals 
During the last 3 or 4 years it has been 
rather difficult to obtain infested livers 
from federal inspectors. The station at 
Richmond, Va., for years a reliable 
source of supply, is now having some 
difficulty in obtaining the material 
needed. 

It is probable that meat inspection 
is largely responsible for what appears 
to be a sharp decrease in the incidence 
of Echinococcus infestation in swine 
and other animals. The condemnation 
of affected organs and cysts and their 
consignment to the tank cuts down the 
source from which dogs, cats, and wild 
carnivores acquire the hydatid tape- 
worm, thereby destroying the vicious 
cycle of a parasite that is dangerous to 
human and animal health. 


SUMMARY 

An effective system of meat inspec- 
tion promotes public health (1) through 
the condemnation of parts of or entire 
carcasses of food animals containing 
parasites that are transmissible to man 
directly and indirectly; (2) through 
special processing for the destruction 
of trichinae, and of cysticerci not dis- 
coverable by macroscopic examination; 
and (3) through the condemnation of 
parts of carcasses or of entire carcasses 
in which parasitic infestations not trans- 
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missible to man, but objectionable from 
esthetic and other standpoints, are so 
veneralized that the parasites and 
lesions cannot be removed by trimming. 

Meat inspection is also an effective 
control measure for certain parasites, 
notably tapeworms, that occur as im- 
mature forms in edible portions of 
carcasses; through the condemnation of 
parts of carcasses so affected, the 
vicious cycle of these parasites is in- 
terrupted. Meat inspection must be 
regarded, therefore, as one of the im- 
portant prophylactic measures for the 
control of parasites affecting livestock 
as well as human beings. 

Certain parasitic infestations trans- 
missible from food animals to human 
beings cannot be controlled by meat in- 
spection alone; however, a sound in- 
spection system can and does contribute 
materially to control of certain parasitic 
infestations of man; in the absence of 
inspection these parasites would prob- 
ably constitute a serious human health 
problem. 


REFERENCES 
1. Clarenburg, A. Onderzoekingen over de levens- 
vatbaarheid van Cvysticercus inermis. Tijdschr. 


Diergeneesk., 59:1-18, 1932. 

2. Nolan, M. B., and Bozicevich, J. Studies on 
Trichinosis. V. The Incidence of Trichirosis as 
Indicated by the Post-mortem Examinations of 1,000 
Diaphragms. Pub. Health Rep., 53:652-673, 1938. 

3. v. Ostertag, R. Handbook of Meat Inspection. 
Authorized transl. by Earley Vernon Wilcox, with 
an introduction by John R. Mohler. 4 ed. 884 pp., 
illus. London, 1913. 

4. Perroncito, E. Esperimenti sulle produzione del 
Cysticercus della Taenia mediocanellata nelle carni 
dei vitelli; altre prove fatte sulla sua tenacita di 
vita e sul rapido sviluppo della corrispondente 
Taenia mediocanellata nell’uomo. Medico Vet., 
Torino. 4 s., v. 6:538-553, 1877. 

5. Queen, F. B. The Prevalence of Human In- 
fection With Trichinella spiralis. J. Parasitol., 
18:128, 1931. 

6. Ransom, B. H. The Destruction of the 
Vitality of Cysticercus bovis by Freezing J. 
Parasitol., 1:5-9, 1914. 

7. Trichinosis. Rep. 18. Ann. Meet. U.S. 
Live Stock San. Assn., 147-165, 1915. 

8. Schmey, M., and Bugge, G. Die Entwick- 
lungsfahigkeit der Rinderfinnen. Berl. _tierarztl. 
Wehnschr., 47:501-508, 1931. 

9. Ueber Selbstinfektionsversuche mit Rin- 
derfinnen. Tierdrztl. Rundschau., 37:719-722, 1931. 

10. Zur Lebensfaihigkeit der Finnen. Berl 
tieraérztl. Wehnschr., 47:193-199, 1931. 

11. Schwartz, B. Trichinosis in Swine and Its 
Relationship to Public Health. J. Am. Vet. M. A., 
92, n.s. 45:317-337, 1938. 

12. Viljoen, N. F. Cysticercosis in Swine and 
Bovines, With Special Reference to South African 
Conditions [Thesis, Univ. South Africa]. Onder- 
stepoort J. Vet. Sc. & Animal Indust., 9:337-—570 
1937 


to | 
ur- 3 
in 
ed 
ne 
or 
e- 4 
of 
n, | 
l- 
d 
r 


” general the occurrence of meningo- 
coccus meningitis in the District of 
Columbia has been similar to that in 
other urban communities of the United 
States. ** Since 1910 there have 
been two sharp outbreaks of the disease. 
The epidemic in 1918 was preceded by 
a moderate increase in prevalence in 
1917. The 1935 outbreak was more 
explosive in type and during the follow- 
ing 2 years the incidence was above the 
normal expectancy (see Figure I). In 
1931 the incidence of the disease was 
above the average but not severe 
enough to classify as an epidemic. In 
the intervals between these outbreaks 
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the incidence has been at a fairly low 
endemic level. 

Seasonal occurrence—As in other 
parts of this country, the disease has 
been reported most frequently in the 
late winter and spring months, and 
least frequently in the fall. The epi- 
demic in 1935 had its peak in March. 
This epidemic was characterized by a 
rapid increase in cases from January to 
the latter part of March when the peak 
was reached (see Figure II). Most of 
the cases reported early in the epi- 
demic came from well defined areas i: 
the city where housing and sanitary 
conditions have been far from desirabl 


1926 193! 1936 


Incidence of Meningococcus Meningitis in the District of Columbia, 1911-1938 
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II—Number of Cases of Meningococcus Meningitis Reported in the District 


of Columbia by Weeks from December, 1934, to February, 1937, inclusive 


934 1935 
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1936 4937 


[he secondary rise in the number of 
cases in May of 1935 was due to a 
large number of cases among colored 
persons reported from all sections of 
the city. The decline in the number 
f cases reported by weeks was much 
more gradual than the increase at the 
beginning of the outbreak. Through- 
out 1935 the number of cases reported 
each week continued at a fairly high 
level. The seasonal increase in cases 
in the winter and spring of 1936 was a 
gradual one and to a point far below 
the peak of the previous year. 
[Throughout 1936 the number of cases 
continued to decrease. The seasonal 
increase in cases in 1937 was still lower 
than in 1936, and in 1938 the disease 
once more assumed a low endemic level. 

Racial distribution—As shown in 
Table I, case rates and death rates from 


meningococcus meningitis in the Dis- 
trict of Columbia have been higher in 
the colored population than in the 
white, with few exceptions. The ratio 
of colored to white rates has usually 
been about 2 or 3 to 1. In some 
years the incidence of the disease has 
been about equal in the two racial 
groups, but in years of epidemic or in- 
creased prevalence the colored rates 
have been 2 or 3 times higher than the 
white. 

Sex differences in incidence and 
mortality—The incidence of the disease 
in males has invariably been higher 
than in females. The ratio of male to 
female cases has been about 2 to | in 
both white and colored persons. Un- 
der 20 years of age the male to female 
ratio was about 1.5 to 1, and from 20 
to 40 years varied from 3.1 to 6.1. 


TABLE I 
Vumber of Cases and Deaths, Rates per 100,000 Population, and Case Fatality pe 
100 Cases, from Meningococcus Meningitis, 1935-1937 

Cases Deaths Case Rate Death Rate Case Fatality Rate 

Year White Colored White Colored White Colored White Colored White Colored 
1928 5 2 3 1 1.4 1.7 0.9 0.8 60.0 50.0 
1929 6 10 2 8 7.6 0.6 6.1 33.3 80.0 
1930 12 8 5 3 3.4 6.0 1.4 2.2 41.6 37.5 
1931 26 25 11 15 7.1 18.1 3.0 10.8 42.2 60.0 
1932 16 19 9 2 4.2 13.2 2.3 1.4 56.1 10.5 
1933 12 12 7 3.0 8.0 1.8 0.7 58.5 8.3 
1934 7 2 0 2 Ruz a8 0 1 0 100.0 
1935 93 136 39 47 22. 85.6 9.1 29.3 42.0 34.6 
1936 52 57 24 35 11.8 34.4 5.4 19.9 46.1 61.4 
1937 30 60 15 12 6.6 15.2 3.3 7.0 50.0 46.0 
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Number of Cases and Deaths, Ratio of Male to Female Cases, and Case Fatality Rates. 
from Meningococcus Meningitis, by Age Groups, 1935-1936 


Number of Cases Number of Deaths 


A— 
White Colored White Colored 
Male Female Total Male Female Total Male Female Total Male Female Total 
Under 1 year 1 2 3 6 4 10 0 1 1 3 4 7 
lto 4 13 7 20 26 19 A4 3 1 o a 6 10 
5to 9 5 3 8 15 14 29 1 1 2 8 2 1¢ 
10 to 19 18 13 31 37 11 48 11 3 14 11 6 13 
20 to 29 28 7 35 22 7 29 9 2 11 10 4 14 
30 to 39 19 3 22 13 5 18 11 2 13 10 3 l 
40 to 49 12 3 15 2 4 6 8 2 10 2 4 
50 and over 5 5 10 4 4 8 3 5 8 3 2 5 
Unknown 1 0 1 0 0 0 0 0 0 0 0 
All ages 102 43 145 125 68 193 46 17 63 51 31 82 
Case Fatality Rates 
Ratio Male to 
White Colored Female Cases 
Male Female Male Female White Colored 
Under 1 year 0 50.0 50.0 100.0 0.5 1.5 2 
lto 4 23.1 14.3 15.4 33.3 1.9 1.4 j 
5 to 9 20.0 33.3 53.3 14.3 
10 to 19 61.1 23.1 30.0 55.5 1.4 3.3 } 
20 to 29 32.1 28.5 45.4 55.5 4.0 3.1 % 
30 to 39 57.9 66.6 77.0 60.0 6.3 2.6 ; 
40 to 49 66.6 66.6 100.0 100.0 4.0 0.5 
50 and over 60.0 100.0 75.0 50.0 1.0 1.0 
All ages 45.1 39.5 40.8 45,6 2.4 1.9 


Case fatality rates—It can be seen 
in Table I that case fatality rates have 
varied from year to year, with less 
variation for white than colored cases. 
The average for the 10 year period 
from 1928 to 1937 was 44 per cent 
for both white and colored groups. 
Although the incidence of the disease 
has been higher among males, the 
fatality rates have been approximately 
the same for males and females. For 
the cases reported in 1935 and 1936 the 
case fatality for white males was 45.1 
per cent, 39.5 for white females, 40.8 
for colored males, and 45.6 per cent for 
colored females. 

Age distribution of cases and deaths 
—The distribution of cases showed 


wide variations in the different age 
groups, the greater proportion of cases 
being in the younger groups. Forty- 
two per cent of white cases and 68 per 
cent of the colored occurred in persons 
under 20 years of age. The case rates 
per 100,000 population for the various 
age groups likewise reflect the greater 
prevalence in the younger age groups. 
There was very little difference in 
the death rates from meningococcus 
meningitis by age groups in the white 
population, but in the colored the rates 
were much higher in children under 5 
years of age. In the latter there was 
a decline in mortality as age increased. 
Case fatality rates were fairly low in 
the younger age groups and increased 


4 


with age. Case fatality was higher in 
infants under 1 year of age than in the 
| to 4, and 5 to 9 year groups, but 
:ppreciably lower than in the older 
wes, ie., 40 years and over. The 
fatality rates for males and females 
were essentially the same when all ages 
or specific age groups were compared. 

Geographical distribution in the Dis- 
trict of Columbia—The geographical 
distribution of meningococcus menin- 
sitis cases in the District of Columbia 
has exhibited no unusual charac- 
teristics. In general the disease has 
occurred most frequently where housing 
conditions are bad and poor hygiene 
has been most commonly practised. In 
the white population the incidence in 
1935 and 1936 was highest in the cen- 
tral part of the city where a large pro- 
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portion of the population has lived 
under these undesirable conditions. In 
this area a group of 7 census tracts, 
in which about 8 per cent of the white 
population of the city resides, furnished 
28 per cent of the white cases in 1935 
and 1936. The case rate for this group 
was 57 per 100,000 population, and for 
the remainder of the city’s white popu- 
lation the rate was 12.6. However, in 
other scattered sections where environ- 
mental conditions were about as un- 
satisfactory, the case rates were about 
the same as those of the group de- 
scribed above. The incidence was 
generally low (10 or less per 100,000 
population) in the better residential 
sections. 

The disease was more evenly dis- 
tributed in the colored population. 


| WHITE CASES- e 
COLORED CASES- © 


Ficure Iii—Geographical Location of Cases of Meningococcus Meningitis Reported in 
the District of Columbia during 1935 and 1936 
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Sixty per cent of all colored cases re- 
ported in 1935 and 1936 came from a 
section roughly 12 blocks wide and 30 
blocks long extending through the 
center of the city immediately west of 
North Capitol and South Capitol 
Streets. Fifty per cent of the colored 
population in the District of Columbia 
resides in this section. The case rate 
was 70 per 100,000 population. Other 
smaller areas in the city where there 
was a concentration of colored popula- 
tion had approximately the same inci- 
dence rate as the larger area. The 
more even distribution of the disease in 
the colored population probably oc- 
curred because a large proportion of 
these people have lived under con- 
ditions which have favored the spread 
of the disease. It should be noted 
that there was not a wide difference in 
case rates of white and colored popula- 


tions, 57 and 70, respectively, which 
lived under somewhat similar con- 
ditions. 


The first cases to be reported in 
1935 came from the two areas described 
above and the majority of the cases 
reported from other areas occurred 
later in 1935 and 1936. 

Occurrence in family groups, institu- 
tions, etc-—Multiple or second cases in 
family groups were not reported fre- 
quently. In 1935 and 1936, two cases 
in the same family occurred only once 
among white persons, and in two in- 
stances among the colored. Four 
cases occurred in one colored family. 

There were numerous instances where 
two or three cases were reported within 
a short space of time from adjoining 
houses or in the same block. Two 
cases were reported from the same 
address but in different families on two 
different occasions. 

Meningococcus meningitis occurred 
in a number of institutions in or con- 
trolled by the District of Columbia. 
Four cases were reported from three of 
the penal institutions in 1935 and 1936. 
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Eleven cases occurred among transients 
early in 1935. These men were housed 
in two rooming houses patronized ex- 
clusively by transients. In 1936 one 
case occurred in the National Training 
School for Boys, and in 1937 there 
were 6 cases in this institution. The 
average enrollment is about 400 boys, 
mostly between 15 and 20 years of age. 

Study of hospital admissions—Prac- 
tically all of the cases of meningococcus 
meningitis reported in the District of 
Columbia have been admitted to the 
various hospitals in the city. Hospital 
records of 118 white and 167 colored 
patients with the disease who were ad- 
mitted to two hospitals, were reviewed 
for information of epidemiological 
terest. This group of cases, admitted 
during 1935, 1936, and 1937, consti- 
tuted a little more than two-thirds of 
all the cases reported to the Health 
Department during this period. 

In this series of cases studied, it ap- 
pears that fatality rates depend more 
on the age of the patients than on the 
length of the interval between the on- 
set and the institution of treatment. 
Patients whose treatment began 2 days 
or less following the onset had as high 
a fatality rate as those whose treatment 
began 3 to 5 days after the onset. 
Further analysis of the former group 
showed no essential difference in fa- 
tality rates of those admitted on the 
same day as the onset, those admitted 
the day after, or the second day after 
the oriset. This group undoubtedly in- 
cluded nearly all of the severe or ful- 
minating types of infection many of 
which succumb in spite of early and 
vigorous treatment. 

A comparatively small number of 
patients were admitted to the hospital 
6 to 9 and 10 days or more after the 
onset of symptoms. Fatality rates in 
the 6 to 9 day group were higher than 
all other groups but the number was 
too small to permit drawing any 
conclusions. Those admitted 
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Taste III 


Fatality Rates per 100 Cases of Meningococcus Meningitis Admitted to Two Hospitals in 
135 to 1937, Inclusive, by Age Groups and Number of Days After Onset of Symptoms 


Age Groups 


Onset Under1Yr. 1-4 5-9 10-19 20-29 30-39 40-49 50+ Total 
White 
2 days and under $3.3 9.1 37.5 35.3 26.6 66.6 50.0 66.6 34.3 
to 5 days 33.3 0 0 22.2 16.6 33.3 33.3 80.0 31.2 
to 9 days 100.0 0 x x 0 100.0 x 33.3 50.0 
days and over x x x x 25.0 33.3 30.5 x 25.0 
Total 42.8 7.1 33.3 30.8 25.0 60.0 37.5 63.3 34.2 
Colored 
2 days and under 33.3 13.0 30.0 30.8 53.8 71.4 100.0 100.0 37.3 
3 to 5 days 33.3 9.1 0 38.1 43.0 55.0 x 0 32.0 
6 to 9 days 100.0 50.0 33.0 100.0 100.0 50.0 x x 63.6 
daysandover 100.0 0 0 0 x x 100.0 x 28.5 
Total 42.8 13.0 28.0 7 50.0 62.5 100.0 80.0 38.3 
No Cases 


on the 10th day or later had the lowest 
fatality rate. 

It is interesting to note that fatality 
rates increased materially with age 
whether the patients were admitted 
early or late following the onset of 
symptoms. 

Definite information on the different 
types of meningococci present in the 
spinal fluid or blood stream of the hos- 
pitalized cases was available for only a 
few cases. However, the organism was 
found by direct smear or by culture in 
about 85 per cent of all cases. The 
importance of typing has been pointed 
out by Branham.* 

Although the type of treatment varied 
in the two hospitals, there was no sig- 
nificant difference in case fatality 
rates among cases of similar age. One 
hospital admits only children, and the 
other is an isolation unit of a general 
hospital. Antitoxin was used exten- 
sively in the former and antimeningo- 
coccus serum in the latter. In both in- 
stitutions sulfanilamide or one of its 
derivatives was used in the treatment 
of a small proportion of cases in 1937. 


Case fatality rates in antitoxin treated 
and antimeningococcus serum treated 
cases were essentially the same when 
cases of the same age were compared. 
The series of cases in which sulfanila- 
mide therapy was used was too small 
to warrant drawing any conclusions 
regarding its effectiveness. 
Discussion—In general the epidemio- 
logical features of meningococcus men- 
ingitis have been no different in the 
District of Columbia than in other large 
cities. There have been epidemics at 
irregular intervals, a greater incidence 
in late winter and spring, a greater in- 
cidence in colored persons, a relatively 
high ratio of male to female cases, and 
a higher case fatality in older than in 
young persons. The relatively high 
incidence and mortality rates among 
males has been due mainly to the great 
excess of cases in males from 20 to 40 
vears of age. Differences in occupa- 
tion and other environmental factors 
leading to more frequent exposure to 
infection have been suggested to ac- 
count for the greater incidence in 
males. The fact that case fatality rates 
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are essentially the same for groups of 
males and females of the same age lends 
weight to this suggestion. 

Studies in which the effect of various 
therapeutic agents, particularly sul- 
fanilamide, on the fatality rate of 
meningococcus meningitis have been 
reported, were reviewed by the author. 
Few reports seem to indicate that care- 
ful thought has been given certain fac- 
tors, other than the form of treatment, 
which affect fatality rates. These fac- 
tors are: (1) age distribution of cases; 
(2) type of organism found; and (3) 
the period of time in which the cases 
occurred. In order that valid con- 
clusions may be drawn, it is essential 
that the age distribution of specially 
treated and control groups be the same, 
or a sufficient number of cases in vari- 
ous age groups must be included in each 
series. The classification of cases ac- 
cording to type of meningococcus found 
is also essential in appraising the effects 
of various forms of treatment. Series 
of cases must extend over the same 
period of time because of the possi- 
bility of differences in virulence of the 
organism from year to year. 

Banks ° in his report on sulfanilamide 
treatment of meningococcus meningitis 
took the above mentioned factors into 
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consideration and concluded that sul- 
fanilamide was an effective therapeutic 
agent. Other reports ® * ® are less con- 
vincing because there are no definite 
data with respect to factors other than 
treatment. The superiority of sul- 
fanilamide over other forms of specific 
therapy does not seem to have been 
demonstrated satisfactorily up to the 
present time. 

Note: The author wishes to take this op 
portunity of thanking Dr. Sara E. Branhan 
of the National Institute of Health for help- 


ful suggestions in the preparation of this 
manuscript. 
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A Permanent Nephelometer 
from Pyrex Glass 


JOHN H. BREWER, Pu.D., ann E. B. M. COOK 
Bacteriological Laboratory, Hynson, Westcott & Dunning, Inc., 


Baltimore, Md.; Biologic Division, Texas State Department 
of Health Laboratories, Austin, Tex. 


HE use of nephelometry in the 

standardization of bacterial sus- 
pensions has been greatly handicapped 
because of the instability of the stand- 
ards usually employed. Standards 
made with the actual organisms rapidly 
indergo autolysis even in the presence 
of strong bacteriostatic agents, and 
those prepared by chemical precipita- 
tion methods have the disadvantage 
that the crystals grow by accretion and 
one is soon reluctant to depend upon 
them. Barium sulphate standards * and 
the usual silica standards? have the 
additional disadvantage that when the 
proper turbidity is reached transmitted 
light assumes a greyish-white opales- 
cence, whereas, the bacterial suspension 
has an amber cast. This discrepancy 
is due for the most part to the dif- 
ference in size of the particles. 

A method for reducing pyrex glass 
chips to the size of bacteria and grading 
them for nephelometric work was dis- 
covered entirely by accident while pre- 
paring glass chips for grinding rabbit 
brains for rabies vaccine. Discarded 
pyrex beakers and flasks were broken 
into chips about one-half to one inch in 
size and were placed in a pyrex flask 
or wide mouth bottle to about one- 
fourth of the capacity. They were 
then covered with distilled water and 


placed on a shaking machine. This 
machine was run for 45 minutes over a 
4” arc at 120 strokes per minute in 
order to remove the rough edges from 
the chips. For lack of sink space the 
distilled water from these chips was 
decanted into a cylindrical discard jar. 
After several days it was noted that the 
turbid liquid had settled into several 
distinct layers, one of which closely ap- 
proached the appearance of typhoid 
vaccine. Noting this, we became in- 
terested in preparing a set of vaccine 
standards which would not settle out 
as rapidly as the freshly prepared 
barium sulphate standards which we 
had been using. The turbid layer of 
the glass suspension which most closely 
resembled the typhoid vaccine was 
siphoned off and concentrated by evapo- 
ration in order to make a range of 
standards. The glass standards were 
then calibrated by preparing bacterial 
suspensions of known count (Helber 
cell, Wright and Hopkins tube methods) 
and matching the concentrated solu- 
tion by dilution to the bacterial stand- 
ards. The resulting glass standards 
could not be differentiated from the 
bacterial suspensions whether in trans- 
mitted or reflected light. When the 
particles were measured it was found 
that they varied from 0.5 to 3.5 
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microns in diameter, which is the range 
of most of the organisms in which we 
were interested. 

The difference in the size of these 
glass particles and freshly prepared 
barium sulphate is readily shown 
if one filters these suspensions through 
a very hard filter paper. The 
barium sulphate particles are removed 
by this filtration but the glass sus- 
pension remains turbid. This filtration 
method has been used by one of us to 
grade the size of the particles, rather 
than the sedimentation or centrifuga- 
tion methods. 

The rate of settling of the glass 
standards is much slower than that of 
the usual silica or barium sulphate 
type. Pyrex standards, properly pre- 
pared by this technic, will not settle 
out completely within 3 weeks although 
signs of sedimentation will be noted 
within 24 hours. They can be resus- 
pended immediately by shaking a few 
times and will show no signs of accre- 
tion. The chemically precipitated 
standards will settle out completely 
within a few hours. Microscopic ex- 
amination of the glass standard reveals 
“ Brownian movement ” similar to that 
noted in suspensions of bacteria of 
comparable size and density. 

The accuracy of these standards will 
be seen in Table I. 

This accuracy with a nephelometric 
method is possible only when using 
standards which match the suspensions 
in transmitted and reflected light. It 
is therefore necessary that the size of 
the particles in the standard be within 
the size range of the bacteria in the 
suspension. 
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Taste I 
Comparative Counts With Typhoid Vaccine 
Direct Count 


With 
Levy Hausser 
Nephelometer Counting 
Stock Reading Chamber 
21,000 M 20,600 M 
i 23,000 M 22,000 M 
25,000 M 24,100 M 
4 T 25,000 M 26,000 M 
i 26,000 M 25,200 M 
6 T 18,000 M 15,000 M 
ey 23,000 M 20,300 M 
8 T 23,000 M 22,000 M 
9 T 29,000 M 27,600 M 
1 Af 24,000 M 23,400 M 
2A 27,000 M 26,700 M 
3 A 27,000 M 29,000 M 
*Stock T is a combination of 6 strains of 


Eberthella typhi. 
t Stock A was made from the 
501 A. 


Kessel stain No 


The stability of these pyrex glass 
standards is shown by the fact that 
standards which have been in constant 
use for 5 years give the same reading 
now as when originally made. The 
glass particles measure the same and 
show no tendency to clump, cement or 
dissolve. Because of the fact that 
pyrex glass is not affected thermally or 
chemically by any of the methods com- 
monly employed in sterilization, these 
standards can be sealed in ampules and 
autoclaved to prevent mold or bacterial 
growth which would interfere with their 
accuracy. 
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The Occurrence of Atmospheric Lead 
Resulting from Use of Colored 
Blackboard Crayons 


HAROLD W. RUF, Pu.D., ann WILLIAM Z. FLUCK 
Industrial Hygiene Unit, State Board of Health, Madison, Wis. 


HE Wisconsin State Board of 

Health was recently requested to 
analyze two samples of yellow black- 
board crayons suspected of containing 
lead. The analysis showed they con- 
tained respectively 7.0 and 8.8 per cent 
lead. Subsequent discussions with 
school officials disclosed that yellow 
blackboard crayons were extensively 
used, especially in defective vision 
classes. The present tendency of sub- 
stituting light colored writing surfaces 
for blackboard necessitates the exclusive 
use of colored crayons. The possi- 
bility of lead poisoning due to inhala- 
tion of lead dust produced while using 
some of the colored crayons became ap- 
parent and the problem seemed 
sufficiently important to warrant in- 
vestigation. The investigation was 
divided into 3 portions, (a) evaluation 
of the lead content of crayons, (b) de- 
termination of the amount of crayon 
used under various classroom con- 
ditions, and (c) amount of lead present 
in the air when crayons containing lead 
pigment were used. 

Twenty-seven crayons representing 6 
different manufacturers were analyzed 
for their lead content. The crayons 
were obtained from various schools or 
school supply houses in Wisconsin with- 
out selection. Lead was determined 


by electrolytic separation, interfering 
metals being eliminated in the proce- 
dure. The analytical results are given 
in Table I. Of the samples analyzed, 
lead was found only in the yellows, 
oranges, and greens, the quantity vary- 
ing between 1.5 and 12.0 per cent by 
weight. These results are in accord 
with those reported by Jephcott." One 
yellow crayon was submitted for 
analysis which contained no lead pig- 
ment, and information has been ob- 
tained that another manufacturer is de- 
veloping a lead-free yellow crayon. 


RATE OF CRAYON USAGE 
Studies made in actual classrooms 
showed that the amount of crayon used 
varies considerably, depending on the 
type of work. In two of the grade 
school rooms visited, only 0.1 gram of 
crayon was used in each during the 
entire afternoon, while in one university 
class 7.9 gm. were used during a 
period of 1 hour. It seems reasonable 
to expect that where a number of stu- 
dents are doing board work, the amount 
of chalk used would exceed _ the 
maximum observed. 

To obtain a crayon usage unit for 
subsequent experiments, the amounts of 
crayon used by 8 persons writing a 
standard sentence for a given time were 
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TaBLe I 


Lead Content of Blackboard Crayons 


Wt oj Stick of Per cent 
Manufacturer Color Crayon in Grams Lead 
A* Yellow 4.2 8.8 
B* Yellow 10.8 7. 
B * Yellow 4.9 8.9 
Yellow 6.0 10.3 
D Yellow 5.7 12.0 
os Pale Yellow 5.8 8.4 
Pale Yellow 10.6 
Pale Yellov' 10.5 0.0 
D Pale Yellow 5.2 5.2 
Cc Salmon 6. 
D Salmon 4.5 1.5 
D (Poster chalk) Salmon 38.4 8.2 
D (Poster chalk) Orange 34.7 4.2 
& Dark Green 4.6 6.7 
D Dark Green 5.3 6.¢ 
Cc Light Green 7. 
D Light Green 5.5 9.8 
D (Poster chalk) D. Green 32.1 2 
D " Red 25.0 0.0 
D Lavender 30.6 0.( 
D Brown 34.7 0.( 
D ‘ “ Black 30.6 0.C 
E Light Blue 3.8 0.0 
4 White 9.0 0.0 
A White 4.6 0.0 
E White 9.9 0.0 
F White 5.6 0.( 


* Chalks commonly used in place of white in classes for children with deficient eyesight 
+ A lead-free yellow blackboard crayon recently placed on the market as a substitute for lead pigmente: 


crayons 


determined. The average was found to 
be 0.28 gm. per person per minute of 
actual writing, with a maximum of 0.58 
and a minimum of 0.10 gm. Prelimi- 
nary experiments also showed that for 
a given period of writing, the amount 
of crayon usage from a 5 gm. stick was 
approximately the same as from one 
having twice the density. 


DUST EXPERIMENTS 
The studies relative to the amount of 
crayon dust dispersed into the at- 
mosphere were divided into two parts— 
those made in a room under controlled 
conditions and those made in actual 
classrooms. 
Air samples were obtained with a 
Greenburg-Smith all glass impinger 


using 5 per cent nitric acid solution as 
the collecting medium. The concentra- 
tion of lead was determined by the 
dithizone method of Harrold, Meek, 
and Holden.* 

The room used for the controlled 
experiments was 38 by 14 by 11% ft. 
high and was provided with mechanical 
ventilation. The outlet grill was located 
to the right of and 6 ft. from the black- 
board. Air entered the room through 
a door at the rear. Atmospheric 
samples were collected at two points, 
one adjacent to the blackboard at the 
breathing zone of the individual writ- 
ing and the other in the center of the 
room at a height corresponding to the 
breathing level of students. 

The variable factors in the controlled 


F 


tests were crayon used during a given 
time and the amount of ventilation pro- 
vided. Crayon usage was varied be- 
tween 1 and 10 gm. per % hr. period. 
During Series A, the amount of air 
ved was approximately 1% cu. ft. 
per min. per sq. ft. of floor area, and 
during Series B, 4 cu. ft. per sq. ft. 
of floor area. 

[he data from the controlled experi- 
ments are given in Table II. The air 
samples were collected during two 
periods, Periods I and II. During 
Period I, previously weighed amounts 

ellow crayon containing 6.8 per cent 
lead were used in periodic writing for 
30 minutes. Air samples were collected 
idjacent to the blackboard and in the 
center of the room throughout the 
period. Immediately following Period 
[, a second set of air samples was col- 
lected for 30 minutes (Period II) at 
the same locations. No writing or eras- 
ing was done during this period. In 
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some cases, a third set of samples was 
collected beginning 70 minutes after 
writing had ceased and continuing for 
30 minutes. 

The data in Table II show that when 
using 6.8 per cent lead crayons, the 
concentration of lead in the air may at 
times exceed the 112 mg. of lead per 10 
cu.m. of air recommended by the U. S. 
Public Health Service as the maximum 
amount permissible for prolonged expo- 
sure. The data further show that dur- 
ing the writing period, the amount of 
lead at the breathing zone of the person 
writing is dependent on the rate of 
crayon usage. During the writing 
period the lead was dispersed through- 
out the room air, but in all cases the 
concentration was below that at the 
blackboard. The maximum concentra- 
tion of lead found in the samples col 
lected 70 minutes after writing ceased 
was 0.2 mg. per 10 cu.m. of air. 

The second group of tests was con- 


Taste II 


Lead Concentration in Air Under Controlled Conditions 


Concentration of Lead Dust in the Atmosphere Expressed in Milligrams 
of Lead per 10 Cubic Meters of Air 


Adjacent to Board 


A 


Center of Room 


Grams of 


6.8% Lead 
Chalk Used Period I Period Il Period Period Il 
During 
30 Minute Periodic Writing 0-30 Minute: Periodic Writing 0-30 Minutes 
Writing for 30 After for 30 After 
Period Minutes Period 1 Minutes Period 1 
Series “A” 
I 0.5 0.3 0.3 0.2 
0.9 0.2 
5 1.0 0.2 0.4 0.2 
10 2.2 1.5 ate 
10 5.3 0.3 1.9 4 
10 1.3 0.2 0.6 0.2 
1 0.5 0.2 0.4 0.2 
5 0.6 0.2 0.4 0.3 
. 0.8 0.3 0.5 0.3 
1.7 0.5 0.9 0.4 


| 
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Taste III 
Lead Concentration in Air of Several Classrooms 
Conditions Prior Conditions During 
to Sampling Sam pling 
Period Period 

= 

= = iy = 

Center of Room 

1 A* Winter No 1.5 9.5 0 1.4 0.2 

2 B* Winter No 1.5 3.0 0 1.0 0.4 

3 B Winter No 1.5 0 ee 3.8 1.0 0.8 

4 A* Spring No 6.8 8.4 4 0 0.9 0.1 

5 B Summer No 6.8 2.9 1 5.3 0.8 0.3 

6 B Summer No 6.8 8.2 2 0 0.8 0.0 

7 + Winter Yes 8.0 13.0 1 17.0 1.0 1.3 

Adjacent to Board—Writing and Erasing 

8 B Summer No 6.8 0 a 2.9 0.8 0.2 

9 Cc Winter Yes 8.0 0 si 13.0 1.0 5.9 


* Chalks commonly used in place of white in classes for children with deficient eyesight 


ducted in 3 classrooms A, B, and C. 
Due to the noise created by operation 
of the impinger apparatus, it was not 
feasible to collect air samples while the 
classes were in progress. Runs No. 1, 
2, and 4 were made immediately after 
class had been dismissed. The remain- 
ing 6 runs were made in classrooms 
where no classes were in progress. 
Classroom A was 74 by 13 by 11% 
ft. high, and Classroom B, 20 by 15 
by 1034 ft. high. Neither of these 
rooms was provided with mechanical 
ventilation, the only ventilation being 
that occurring naturally through doors 
and windows. To vary conditions in 
room B, the doors and windows were 
open to different degrees, thereby simu- 
lating conditions as existing during 
winter, spring, and summer. Room C 
was 29 by 26 by 15 ft. and was pro- 
vided with mechanical ventilation. 
Data from this series of tests are 
given in Table III. The results were 
in agreement with those of the con- 
trolled group in that ordinarily the 


concentration of lead in the air at the 
center of the room was below 1.5 mg. 
per 10 cu.m. of air. However, under 
adverse conditions it seems reasonable 
to expect that higher concentrations of 
lead may occur. During Run 9, in 
which 13 gm. of crayon were used in 
1 hour’s writing, the concentration of 
lead in the air at the blackboard was 
5.9 mg. per 10 cum. During Run 7, 
the concentration of lead at the center 
of the room was 1.3 mg. of lead pei 
10 cu.m. of air. Thirteen gm. of 8.0 
per cent lead crayon were used prior 
to Run 7, and 17 gm. during the run. 
The quantity of crayon appears to be 
high but on the basis of data obtained 
from actual crayon usage, indications 
are that conditions would be comparable 
to a class of 15 students each writing 
7 minutes out of 2 hours. 

Individuals subjected to the greatest 
lead exposure are teachers and students 
writing at the boards, and janitors 
cleaning boards, erasers, and classrooms. 

When it is considered that children 
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.ppear to be more susceptible to lead 
intoxication than adults, the desirability 
of replacing lead chromate as a pig- 
nent is apparent. In addition to the 
ossibility of lead absorption by inhala- 
tion, the danger of ingestion by nib- 
bling pieces of crayon as pointed out 

Jephcott should not be ignored. 
[he fact that at least one manufacturer 
has produced a yellow crayon free of 
that the hazard can be 


per 10 


of Air 


lead shows 
eliminated. 


SUMMARY AND CONCLUSIONS 
1. Of the 27 samples of blackboard crayons 
analyzed, lead was found to be present only 
in various shades of yellow, orange, and 
ereen. The maximum quantity of lead found 
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was equivalent to 12 per cent by weight. 

2. One sample of yellow blackboard crayon 
contained no lead. 

3. Where colored crayons containing ap- 
preciable quantities of lead are used, the con- 
centration of lead in the classroom at- 
mospheres may exceed the toxic limit of 1.5 
mg. per 10 cum. of air as determined by 
the U. S. Public Health Service. 

4. In view of the potential health hazard 
involved in the use of lead as a pigment in 
colored crayons, this material should be re- 
placed by one which is non-toxic. 
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TUBERCULOUS INFECTION DUE TO MILK 
HILE the danger to human beings from bovine tuberculosis is now uni- 
versally recognized, very seldom have what might be called acute epidemics 
of tuberculosis been recorded, and still more rarely has the outbreak been traced 
to a single cow with recent tuberculosis of the udder. Hence the outbreak in 
Sweden recently reported’ is of more than usual interest and emphasizes the 
necessity of vigilance. 

In August and September of 1936, in the village and municipality of Horred, 
Sweden, several children showed tuberculous symptoms for which no human 
source of infection could be found. By the middle of October, 30 cases had 
been recorded. Altogether, 56 infected persons were discovered of whom 9 were 
from 13 to 64 years of age. Among 102 children who did not consume milk from 
the tuberculous cow there were only 8 positive reactors, while of 32 who were 
known to have consumed this milk, 29 were positive. Of 29 children under 
school age, 11 who did not take any of the infected milk all gave a negative 
reaction, while of 18 who drank the milk, 16 gave a positive reaction. Since 
1935 all inhabitants of Horred except those who had their own cows, have 
been obliged to drink the milk from the Horred dairy. Pasteurized milk was 
objected to on account of its boiled taste so that the milk for drinking purposes 
was consumed raw. 

A striking point is that the herd was one which since 1935 had been attached 
to the State subsidized organization for the prevention of tuberculosis in cattle 
It had been physically examined in May, 1935, when one cow was taken out 
on account of tuberculosis. Another examination was made in May, 1936, when 
no tuberculous animals were discovered. In September, 1936, a third clinical 
examination was made and at that time samples of milk from the 22 animals 
of the herd were taken for bacteriological examination. One cow showed clinical : 
mastitis but tuberculosis was not suspected. However, her milk was found to 
contain many tubercle bacilli demonstrable on centrifugation and staining. This 
cow was slaughtered at once. Post-mortem examination showed recent tuber- 
culosis, mostly in the right lung and pleura. There were diffuse peritoneal 
[1154] 
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its and a number of mesenteric glands were enlarged and showed caseous 
The left half of the udder was enlarged and hard, and nvmerous 

tuberculous foci were found. 

It is plain that milk frem a cow with active tuberculosis of the udder was 
sumed by most of those children who developed tuberculosis, while others 

o did not drink this milk escaped. There is no statement that tubercle bacilli 

were isolated from these children and proved to be bovine, though the history 

stifies this conclusion. 

It is clear that clinical examination of cattle to detect tuberculosis is not 


» be wholly depended upon. This herd was under a State organization whose 
‘biect was the prevention of tuberculosis in cattle in an infectious form. Pre- 
sumably more than common care was given to this herd. Apparently the 
eterinary inspection was done by competent men, yet not until a number of 
hildren became ill was it suspected that the aerd contained an animal excreting 
ibercle bacilli in its milk. 

[he second lesson is that tuberculin tests of cattle supplying milk for market 
irposes should be made at regular intervals. The third lesson, and perhaps 
st important, is that all milk for drinking purposes should be pasteurized. 

In view of this history it is surprising that the Swedish Parliament in 1938 
passed an act regulating the sale of milk and cream for human consumption 
under which exemption may be granted from compulsory pasteurization of milk 
not only from cows which do not react to tuberculin, but also from those which 
have passed a clinical examination. It is clear that under such exemption the 
users of the milk are not entirely safe, as this tragic outbreak demonstrated. 
\gain the necessity of pasteurization has been shown in a striking manner. 
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A NEW NAME FOR DRY MILK SOLIDS 


EARLY a quarter of a century ago, when skim milk usually was regarded 
as a waste product, definitions for “skim ” or “ skimmed” milk and “ dried 
kimmed milk ” were adopted by the federal government and most of the states. 
hese official names and definitions usually have remained unchanged to the 
present day, although the conditions of use and the nutritional appreciaticn of 
these products have greatly changed. 

In recent times, the so-called dried skimmed milk has become an important 
rticle ef commerce, and significant as an actual and potential contributor to 

1uman nutrition, as well as to animal feeding. 

While pasteurized or certified whole milk is properly recognized as our most 

nearly perfect food, much of its food value is actually below the cream line. 
Removing the butterfat from whole milk may take away this source of food- 


: energy and the vitamins, A and D, associated with it, but there remain practically 
all of the valuable minerals, proteins, lactose, and other vitamins of the original 
nilk, 


When these important non-fat milk solids are dried, the resulting product 
is a concentrated and inexpensive source of the food-minerals, calcium and 
phosphorus, and of milk proteins, milk sugar, and certain vitamins. Dry milk 
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solids are rich in vitamin B» (riboflavin) and represent a good source of vitamin 
B, (thiamin), as well as of other components in the vitamin B complex. 

The most extensive modern use of dry milk solids of this type is in the baking 
industry, which now purchases about 100,000,000 pounds annually for inclusion 
in white bread and cake. The growth of this desirable use of milk solids in bread 
is indicated by the fact that in 1923 less than one-third of this quantity was 
obtained by bakers. Dry milk solids are also widely employed in the making 
of confectionery, in certain meat products, and in various other food industries, 

Because of the present wide use of dry milk solids and the unfortunate 
connotations of the words “skim” or “skimmed” in the public mind, it has 
been suggested that official designations of this product be changed from “ dried 
skimmed milk ” to “ dry milk solids not over 1% per cent fat,” a definition which 
already has been adopted in two or three states. Since this terminology would 
permit of accurate and truthful labelling of a wholesome product, and would 
tend to remove the popular misconception about the real value of skimmed milk, 
the proposed new definition seems reasonable and deserves favorable consideration. 


ADVANCE IN FOOD HANDLING 


T is well inside of the truth to say that one of the great problems of the world 

today is—as it always has been—food. With increasing populations the 
carry over from the season of plenty—in other words, the preservation of 
foodstuffs—has grown in importance. The scientific student of nutrition has 
investigated what happens to foods during the processes necessary. Are their 
wholesome qualities preserved, destroyed or impaired? The commercial food 
purveyor has been quick to recognize the scientific aspect. Extensive laboratories 
are maintained, staffed by outstanding experts provided with every facility fo 
the best work. Volumes are pouring forth on almost every aspect of nutrition 
but not enough has been told the public about the practical aspects of food 
preservation. The advances made in handling and preserving foods are fully 
as notable as the scientific discoveries concerning the foods and equally as neces- 
sary for good results. In a very few years we have advanced from the wooden 
container to stainless steel, which now holds the stage as the best material 
so far discovered for use in plants devoted to the preparation of foods. It also 
is largely used in kitchens and pantries on ships as well as on land. It finds 
wide use for cutting and serving tables and containers for keeping foods hot in 
eating places for which it is particularly good since foods may be kept for any 
length of time without damage or change. Breweries are adopting it for storage 
and for transportation, while piping is largely employed for service in bars. 

After many experiments it has been found that a low-carbon steel (0.1 per 
cent) to which 18 per cent of chromium and 8 per cent of nickel is added is most 
satisfactory, having a high corrosion-resistance, yet being remarkably ductile and 
workable. Sheets and plates of such composition can be rolled and bent to 
shape, are suitable for press work, deep-drawing (milk and ice cream cans, for 
instance), can be welded by any of the several methods, except hammering, to 
form smooth and homogeneous joints which can be readily polished. This is 
important as the material exhibits its best corrosion resisting properties when the 
surface is free from films or scales. It is amenable to brazing, hard or soft 
soldering, etc., but these processes are not recommended these days in milk or 
food plants. 
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No metals except the noble ones have such a wide range of resistance as 
stainless steel. It is not attacked by any of the ordinary foods or food acids 
and as a consequence does not give off to the foods dissolved metal, hence their 
flavor, color keeping qualities, etc., are not changed. It is very tough and resistant 
to wear and tear, scratching and distortion, points of importance in the consid- 
eration of new installations, since the greatly prolonged life compensates for the 
higher first cost. The expense of maintaining a clean and hygienic plant is 
reduced to a minimum. Hot caustic soda does not affect it at all, so can be 
used for washing without fear of damage. It is the same throughout its mass, 
not depending on a metallic coating of veneer, consequently there is nothing 
to peel or wear away. 

Certain brines employed in cooling systems, notably calcium chloride brine, are 
liable, under certain conditions, to pit the steel. This feature has been taken 
care of by incorporating into the 18 chromium-8 nickel type of stainless steel 
from 0.5 to 1 per cent of silver, which forms “on the exposed surface of the 
steel a continuous self-healing film of a silver compound originating from silver 
which is intra-granularly included in the steel.” * 

So far the milk industry is one of the largest users of stainless steel equip- 
ment. In many new plants it is specified throughout. In this country the so-called 
glass-lined tank is still used for rail transportation over long distances. In 
England milk is carried to central depots from the farm in “ churns ’”’ where it is 
transferred to stainless steel tanks, mixed in other tanks of this material, then 
pumped into insulated stainless steel rail tank wagons for transportation. In 
the great city plants the pasteurizers, holders, cooling tanks, filling machines, and 
bottle platforms are all of stainless steel. In the newest plants for the production 
of milk powder stainless steel is used throughout. 

[he increasing use of stainless steel in all the various types of food handling, 
preservation, preparation, and serving, especially in public places, is to be wel- 


as 


comed as marking a distinct advance from the public health point of view as 
well as from that of the manufacturer. 
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Medicine in Modern Society—By 
David Riesman. Princeton, N. J.: 
Princeton University Press, 1938. 
226 pp. Price, $2.50. 

Based upon his rich experience as 
professor of clinical medicine and of 
medical history, Dr. Riesman here pre- 
sents a thoughtful interpretation of 
medicine addressed primarily to in- 
telligent laymen. The purpose of the 
work is clearly implied in the question 
posed at the start: “Is it not just as 
important for the cultured man to know 
something of the history of the circu- 
lation of the blood, of vaccination, of 
anesthesia ... as it is to know the 
story of the Punic Wars... ?” It 
is a sad fact that history, as taught in 
the schools, still largely omits the vital 
story of science in general and of med- 
icine in particular, and Dr. Riesman 
here shows how effectively this theme 
can be and should be developed. 

The book begins with a _ historical 
survey which emphasizes the medical 
progress of the 19th and 20th cen- 
turies. The discussion of recent de- 
velopments in such fields as allergy and 
nutrition is clear and specific, so that 
the lay reader will find in it not only 
cultural background, but also informa- 
tion valuable for his own health. 
There then follow a number of chap- 
ters on special topics, such as cancer, 
the neuroses, and healing cults. These 
also are presented in a simple yet au- 
thoritative manner. Something of 
the wisdom of a tolerant medical 
philosopher creeps into all of these 
essays. Indeed, it is the blending of 
scientific with human understanding— 
of science and art—which affords one 
of the chief charms of the whole work. 

The final sections are addressed to 


the medical profession as well as to the 
laity, and contain chapters on medical 
education, ethics, and the social out- 
look. In dealing with the difficult and 
controversial questions involved in 
“ socialized medicine,’ Dr. Riesman 
naturally displays a full appreciation of 
the great services which the medical 
profession has afforded society, and 
notes the importance of protecting this 
group against any changes which 
would limit its real usefulness. He also 
faces squarely the lack of medical serv- 
ice available to certain classes, and the 
consequent need for some type of 
professional organization to meet this 
need. Certain of the usual objections 
made to various plans for “ social med- 
icine” he finds untenable; and his final 
conclusion is that some form of health 
insurance for the middle classes, under 
the control of the organized profession, 
offers the best way out of present diffi- 
culties. All in all, this is a most sane 
and thoughtful book, the sort of work 
which should be made a part of the 
training of all well educated citizens. 
RicHAarD H. SHRy0cK 


The Treatment of Clinical and 
Laboratory Data. An Introduction 
to Statistical Ideas for Medical and 
Dental Workers—By Professor Don- 
ald Mainland. Edinburgh: Oliver & 
Boyd, Ltd., 1938. 340 pp. Price 
$4.50. 

The author is a professor of anatom\ 
at Dalhousie University who, in the 
course of his work, became impressed 
with the importance of modern sta- 
tistical methods, and, having searched 
out such methods for himself, under- 
takes in this book to give laboratory 
and clinical workers the benefit of his 
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ndings. The viewpoint and technics 
advanced in the book follow closely 
those of R. A. Fisher, thus providing 
another example of the immense influ- 
ence that Professor Fisher continues to 
wield on the newer recruits to the art 
of statistics. Very largely the book 
concerns itself with tests for “ sig- 
nificance,” by which one can “make 
adequate allowance for chance in all 
observations.” It gently but firmly 
castigates medical and dental investi- 
gators for neglecting consideration of 
chance variation, and opines that they 
have therefore frequently gone astray 
in their conclusions. The reviewer 
cannot, from his own _ experience, 
conscientiously agree that so many 
casualties are attributable to this par- 
ticular weakness, but there can be no 
doubt that good quantitative work 
should take account of “ chance” varia- 
bility. 

In the one illustration of the fallacies 
which result from the neglect of sta- 
tistical tests elaborated by the author, 
we side with the writer criticised. The 
occasion for criticism is a report on the 
effectiveness of serum treatment in 
mitigating paralysis or death during an 
epidemic of poliomyelitis. The report 
found a significant difference in the 
percentage of cases untowardly affected 
in the treated and untreated groups, 
but, self-critically, the report said, “A 
criticism may be raised. Are not the 
more favorable results observed in the 
serum-treated cases due to the fact that 
they are milder cases ... ? We may 
answer it from several different angles. 
.. . Following Draper’s view that a 
cell count in the spinal fluid of over 100 
indicates a serious type of disease, a 
comparison of the cell counts in treated 
cases and controls shows no appreciable 
difference in numerical incidence of the 
counts, from which it would follow that 
there is no significant difference in the 
average severity of the two groups of 
cases.” It is this argument in the re- 
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port that the author criticises. He says, 
“ Now it is possible from the report to 
test the association between cell count 
and severity of disease. The table on 
p. 81 quotes numbers of cases in each 
instance. In neither set of cases is 
there a significant association between 
cell count and severity of the disease; 
therefore it is not permissible to use 
the cell count as a criterion of severity 
in the cases under investigation. 

Why is it not permissible? The au- 
thors of the report did not in the first 
place rest their use of the cell count 
as an index of severity on their own 
investigation, which had another pur- 
pose, but on Draper’s, and unless evi- 
dence is adduced which casts doubt on 
the validity of Draper’s work, there is 
nothing relevant here. Do the data 
obtained by the author from the report 
and presented as a table (p. 81) refute 
the conclusion of Draper that there is 
a correlation between severity of dis- 
ease and cell count? On the contrary, 
we find on examining the table that it 
confirms Draper throughout! In the 
non-treated group as well as the treated 
group, the rate of incidence of death or 
paralysis is considerably greater in the 
patients with high cell counts. On 
what then did the criticism of the 
author rest? Apparently on the fact 
that the difference between the inci- 
dence in the high and low cell count 
groups was not “significant” in the 
technical sense that the chi-square P 
did not reach some arbitrary low level.* 
But this would be relevant only if the 
report were trying to prove from its 
own observations that cell count was 
correlated with severity of disease. 
Actually the report rested this con- 


* For the experience as a whole, this reviewer 
finds that the difference in incidence between the 
high and low cell count groups is +16 per cent, 
and the probability of such a difference on the as- 
sumption of chance variation alone is 0.04. Such 
a small P would be, for some statisticians, enough 
evidence to indicate a correlation even if there was 
no other evidence available! 
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clusion on Draper’s work, not the pres- 
ent investigation, and it does not ap- 
pear clear to us how the confirmatory 
findings in the investigation, even 
though if taken alone they would not 
be considered sufficient to establish the 
correlation, should be held to cast 
doubt on the correlation previously 
found. 

There are arguments in other parts 
of the book which similarly overstress 
the importance of a “P” found from 
some statistical test, to the exclusion 
of what appears to us as more important 
considerations. However, enough has 
been said to indicate why, in the 
opinion of this reviewer, though a med- 
ical or dental worker will find much 
that is interesting and useful in this 
book, it will be hazardous for him to 
accept it as the last word. 

BERKSON 


Alcohol in Moderation and Excess 
—By J. A. Waddell, M.D., and H. B. 
Haag, M.D. Richmond, Va.: William 
Byrd Press, 1938. 184 pp. Price, $1.00. 

The General Assembly of Virginia 
in 1936 adopted a resolution request- 
ing the University of Virginia and the 
Medical College of Virginia to provide 
a report on “The effects of the use of 
alcohol upon the human system in 
respect to both moderate and excessive 
use thereof.” In consequence, a re- 
port was prepared by two professors, 
one in each of the two _ institutions 
named, with the collaboration of six 
other faculty members. The report was 
prepared primarily as a source book 
for school teachers rather than as a 
text. 

When the General Assembly met in 
1938 the manuscript was referred to 
the Senate with the expectation that it 
would be printed as a Senate docu- 
ment. Prior to the convening of the 
General Assembly, however, a sum- 
mary of the report had been made pub- 
lic, and a protest was made by the dry 
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organizations of the state against the 
printing of the document. It was not 
printed by the Senate. Later the House 
ordered that the report be prinied, s0 
its members might read it, but the pro- 
test of the “drys” was again effective: 
all copies were ordered burned. 
Subsequent to the rejection of the 
report by the Assembly, the manuv- 
script and copyright privileges were 
returned to the authors and the book 
was published commercially. The ma- 
terial in the present edition is the same 
as that used in the edition burned. 
The book first provides material on 
the properties of alcohol and certain 
pertinent physiological data. It then 
deals with the effect of alcohol on the 
central nervous system, and, somewhat 
less fully, with its effects on the respira- 
tory, circulatory, and digestive systems. 
According to the authors, much of 
the information on the effect of alco- 
hol is in a state of flux and so, unfor- 
tunately, many vital questions still re- 
main debatable. The authors have 
endeavored to cull reasonably conserva- 
tive deductions from the studies at 
hand, and the volume seems to deserve 
the opinion of the Virginia State Board 
of Education which describes it as a 
most valuable contribution, scientifi- 
cally sound and very scholarly. 
REGINALD M. ATWATER 


Educating for Health: A Study of 
Programs for Adults—By Frank 
Ernest Hill. New York: American 
Association for Adult Education, 1939. 
224 pp. Price, $1.25. 

One of a series of studies in the social 
significance of adult education in the 
United States, this book describes the 
work of important organizations en- 
gaged in teaching American men and 
women to lead healthier lives. “Health 
education is carried on by such a mul- 
titude of public and private agencies,” 
states the foreword, “and is so varied 
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haracter, that it forbids a thorough 
‘ment in a single volume.” 

This volume aims to give an over-all 
ew of what is being done, indicating 
interrelationships, trends, and _prob- 
lems. The material was gathered from 
visits to a dozen states, many cities and 
counties, by a careful, critical but 
apparently sympathetic observer, who 
vas primarily concerned with health 
education not as an aspect of health 
work but as a form of teaching and 
learning. The author has done a con- 
structive job and rendered a valuable 
service from which public health edu- 


itors and administrators may derive 
benefit. Ira V. Hiscock 
Health for 7,500,000 People— 


innual Report of the Department of 
Health, City of New York, for 1937, 
and a Review of Developments from 
1934 to 1938. New York: Department 

Health, 1939. 390 pp. 

fhis volume is more than an annual 
report; it is a well written review of 
the administrative and physical devel- 
opment of the Department of Health of 
city during the 4 year 
period 1934 to 1938. Attractively 
bound and printed, with numerous 
charts and photographs, its informal 
style and simplicity of presentation 
insure its readability, not only to tech- 
nical workers in the field, but to the 
public at large. 

Departmental activities are outlined 
in four sections, the administrative 
section, the medical, nursing and bac- 
teriological section, the sanitary section 
and the vital statistics section. Under 
those wide headings separate services 
are discussed in short chapters. Per- 
haps the most interesting of these is 
that dealing with development of the 
neighborhood health work. Although 
plans had been worked out previous to 
the beginning of the period under 
review, only one of the 30 districts into 
which the city had been divided had 
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been supplied with a health officer. In 
1934 the positive initiation of the pro- 
gram began with the appointment of 
administrative staffs for seven districts. 
The beginning of 1938 found 13 civil 
service district health officers appointed 
as well as 7 medical officers-in-charge 
assigned to district work. Nine new 
health centers had been built and 
a tenth building remodeled for this 
purpose. 

Other chapters describe the anti- 
syphilis campaign, reorganized tuber- 
culosis work, pneumonia program, per- 
sonnel training program, modernization 
of the bureaus responsible for super- 
vision of food supplies and environ- 
mental hygiene, and the work carried 
on in the new William Hallock Park 
Laboratory. One chapter is given to 
the place and use of federal grants in 
the health program. 

The vital 
report adequately presents the main 
features of natality, infant and ma- 
ternal mortality, and mortality in gen- 
eral. Standardized death rates are 
available by cause as well as rates by 
sex, color and age. In addition a num- 
ber of repository tables have been in- 
cluded which give detailed data on 
trends of the principal causes of death 
and the sex and age distribution of 
J. H. WarKINs 


statistics section of the 


deaths by cause. 


Vitamins and Vitamin Deficien- 
cies——-By Leslie J. Harris, Ph.D., Sc.D. 
Philadelphia: Blakiston’s, 1938. 204 
pp. Price, $2.50. 

This is the first volume of a series 
to be published under the general title 
of Vitamins and Vitamin Deficiencies. 
This volume is entitled Vitamin B, and 
Beri-beri—Introductory and Historical. 

This is a very interesting little book. 
The author states that his aim has 
been to provide a “ comprehensive 
synopsis.’ He has done this. 

An enormous amount of research is 
reviewed but there is no attempt to 
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give detailed information on any point; 
an excellent bibliography accompanies 
each chapter. There are a good many 
illustrations which add greatly to the 
value of the book. Pictures of 8 out- 
standing pioneers in the study of vita- 
mins are given: Lind, Takaki, Eijkman, 
Grijns, Holst, Hopkins, Funk, and 
McCollum. 

The following sentence taken from 
the Foreword by Sjr F. Gowland Hop- 
kins is a fitting close to this brief 
review: 

I can strongly recommend the book to all 
students who desire acquaintance with the 
present position and outlook in the field of 
vitamins, and believe that the specialist will 
welcome an admirable summary of the facts 
available to-day and a bibliography fully up 
to date. 

NINA SIMMONDS 


Macmillan’s Modern Dictionary 
—Edited by Bruce Overton. New 
York: Macmillan, 1938. 1466 pp. 
Price, $3.00, with thumb index, $3.50. 

The “ Modern Dictionary” must be 
an efficient guide to the choice and in 
the use of words; it must be concise 
and compact, yet comprehensive in 
compass; it must excite the interest of 
the user and intrigue him to the study 
of words as living things; and it must 
by and of itself help in the development 
of the dictionary habit.” 

This excellent objective has been 
attained to an unusual degree. The 
Editor has given us something really 
new in dictionaries. 

At first one misses the appendixes, 
tables of various sorts, lists of foreign 
words, pronouncing gazetteer, abbrevia- 
tions and signs used in writing and 
printing, thermometric scales, etc., so 
often found. Macmillan’s uses “ one 
vocabulary that is peculiar to this dic- 
tionary,” and in alphabetical order one 
finds a wealth of biographical sketches, 
geographical names, foreign words and 
phrases, and indeed information on 
practically every subject that one can 
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desire. An unusual number of idiomatic 
phrases are given. Slang is treated 
kindly in recognition of the growing 
character of our language, but is prop. 
erly labelled as such. Many colloquial- 
isms are given. 

A decided departure is the omission 
of illustrations. The editor believes that 
they have been used to embellish the 
pages rather than to clarify definitions, 
and points out that great areas of 
knowledge such as mathematics, philos- 
ophy, psychology, theology, sociology, 
and other department of human intel- 
ligence, although contributing a much 
larger vocabulary, are scantily _illus- 
trated. 

The only practical way to judge a 
dictionary is to use it day by day. By 
this test the reviewer has found it 
modern in every respect, easy to use, 
well printed and helpful. A curious 
omission is the word “ pyrology,” the 
derivation of which seems plain, but 
for which there seems to be little agree- 
ment as to definition. The Scientific 
Monthly for June, 1939, uses the 
word to mean the “science or tech- 
nology of fire control.” 

Macmillan’s can be recommended t 
those for whom it is designed—busi- 
nessman, speaker, writer, general reade 
or student. Mazyck P. RAVENEL 


Getting Ready To Be a Father 
By Hazel Corbin. New York: Ma 
millan, 1939. 48 pp. Price, $1.25. 

This little volume is so interesting! 
written, effectively illustrated and 
printed, that one is likely to read it 
through at one sitting and wish tha! 
every man who is “ expecting a baby 
might have a copy to profit by the ex 
perience of George Halladay, the her 
of this story. Here is contained useful 
information given in classes for prospec- 
tive fathers dealing with maternity car 
from the father’s point of view, sele« 
tion of hospitals, physicians and nurs 
ing care, guides in meeting the physica! 
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and psychological problems to be faced 

by both parents, expenses, and sugges- 

for fitting the baby into the 

home, even to making furniture and 

‘pment which will facilitate the 

care of the baby in congested quarters. 
Ira V. Hiscock 


fl 


Water Supply Engineering—By 
Horold E. Babbitt and James J. Doland. 

yd ed.) New York: McGraw-Hill, 

690 pp. Price, $6.00. 

In any rapidly advancing field of 
effort having the scope of water supply 
engineering, it is difficult to keep a 
textbook current and still not exceed a 

eful and convenient size. This third 
edition by Babbitt and Doland seems 
to have surmounted this difficulty. 

Containing 635 pages of text and 
veraging almost 1 figure to every 2 
it covers water works finances, 
hydraulics; rainfall runoff and con- 

ption; ground and surface waters 
with methods and devices for develop- 
ing and purifying them for consumer 
use: the relations between water 
quality and diseases; and an interpreta- 

of numerous analytical procedures 
vailable today. 

\s a textbook, it must necessarily be 

mplete. This forces brief treatment 
of subject matter but notwithstanding 
that, this new volume fulfils its purpose 
idequately and well. 

ARTHUR P. MILLER 


paves, 


Population, Race, and Eugenics—- 
By ae Siegel, M.D. Hamilton, 
Ont., Can.: The author, 546 Barton St., 
East, 1939. 206 pp. Price, $3.00. 

This is a good discussion of the 
problems of race and eugenics for the 
lay reader. It treats these problems 
simply and clearly. It is not over- 
dogmatic nor is it as biased as is often 
the case when the occasional writer 
tackles general questions of this kind. 
It can be heartily recommended to the 
general reader who would like to get a 
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bird’s-eye view of the eugenic situation. 

The word “ Population” in the title 
gives the impression that it treats of 
population questions, aside from 
“Race” and “ Eugenics,” more than it 
actually does, but this does not consti- 
tute a serious defect considering the 
purpose of the book and the public it 
is intended to reach. 

A little more careful proof-reading 
would have helped it in places. 

WarrEN S. THOMPSON 


A Textbook of Applied Microbiol- 
ogy and Pathology—By Thurman 
Rice, AM., M.D. (2nd ed.) New 
York: Macmillan, 1939. 271 pp. 
Price, $2.50. 

The only important change made in 
the second edition of this very practical 
and usable text for student nurses is 
the inclusion of a section on General 
Pathology. 

The material on Bacteriology has 
not been shortened—in fact, it appears 
in almost the exact form given in the 
first edition. By condensing the size of 
the type and omitting a few illustra- 
tions the actual number of pages re- 
mains the same even though approxi- 
mately one-sixth of the second edition 
is given over to the section on 
Pathology, which covers, after an intro- 
duction, Congenital Abnormalities, 
Neoplasms, Progressive and Retrogres- 
sive Changes in Tissues, Inflammation, 
Circulatory System, and Circulatory 
Disturbance. 

This additional material is presented 
in the same simple and interesting style 
which characterizes the older sections 
It is not complete enough to serve as a 
text in a course in General Pathology, 
but it does supply fundamental knowl- 
edge of disease and fulfil the purpose 
for which it was intended. The use- 
fulness of this added section will 
largely depend upon the organization of 
the course for which the book is used. 

The drawings have been made by the 


4 
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author. In most cases they are exag- 
gerated as to size in order to emphasize 
special features. 

The book will continue to hold 


high place among texts of this type. 
ANNA DEAN DULANEY 


its 


Class Fertility Trends in England 
and Wales, 1876-1934--By John W. 
Innes. Princeton, N. J.: Princeton 
University Press, 1938. 145 pp. Price, 
$2.50. 

That there exist wide differences in 
fertility between different social and 
economic classes in the population has 
been noted by nearly all population 
students since the time of Malthus. It 
has also often been noted that the de- 
cline of birth rates during the past 
half century or more seems to have 
wilened these differences. The matter 
of larger families among the poor than 
among the more fortunate social 
classes has long been of concern to 
both eugenists and to some sociologists. 


Recently, however, there have been 


accumulating scattered bits of  evi- 
dence which suggest the hypothesis 
that such fertility differences may be 
temporary phenomena and that the 
future may see a closing of the gap be- 
tween the birth rates of different occu- 
pational and social classes. Some stu- 
dents of population are even predicting 
the complete disappearance of fer- 
tility differentials within the next few 
decades. It was to test this hypothesis 
of ‘‘ democratization’ of birth rates 
that the present research was under- 
taken. 

The first part of Dr. Innes’s study 
consists of a careful re-analysis of fer- 
tility rates by occupational classes for 
England and Wales. The data are 
drawn from the Census Report of 1911 
on the Fertility of Marriage in Eng- 
land and Wales by the late T. H. C. 
Stevenson. The’ results of this 
analysis seem to point rather clearly 
to the conclusion that the sharp decline 
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in fertility which seems to have begun 
about 1876, proceeded at quite dif- 
ferent rates for different occupational 
groups. This divergence in fertility 
trends for different social classes con- 
tinued unabated up to the turn of th 
century, so that by 1900 fertility rates 
were both absolutely and _ relatively 
further apart than they were 25 years 
before that time. 

In the second part of his study, the 
author attempts to pursue the analysis 
of class incidence of fertility declin: 
beyond the period for which the report 
of 1911 supplies the data. Since later 
census reports do not provide material 
which is comparable with that found in 
the earlier report he was forced to have 
recourse to another approach and 
method. To study class differentials in 
fertility beyond 1911, use is made of 
fertility data for different boroughs and 
districts of metropolitan London classi- 
fied into “class-areas ” on the basis of 
socio-economic criteria. If we may 
accept London area-class fertility rates 
as comparable with English occupa- 
tional class fertility rates, then the 
pattern of class differentials has been 
quite different since 1900 as compared 
with the earlier period. Already by 
1911 the lead in the decline of the birth 
rate had passed from those classes of 
highest socio-economic status to those 
lower in the scale. By 1934 all fer- 
tility differences between the three 
higher classes had been obliterated, and 
the differential between classes I and 
IV had been reduced to an insignificant 
amount. Class V, that with the lowest 
social and economic rating, continued 
to retain the position of highest fer- 
tility, but the absolute difference be- 
tween it and the other classes had 
greatly diminished and its downward 
fertility trend relatively had kept pace 
with the trends of other classes. Be 
tween 1931 and 1934 the sharpest de- 
cline in fertility was found in class V 

It would indeed be foolhardy to con 


jude from the results of this and a few 
other similar studies that differences in 
class fertility will disappear within the 
near future. The author warns against 
drawing any such conclusions even for 
London, to say nothing of all England 
und Wales. It may not be too much 
to say, however, that the study does 
give us reason to discount the alarms 
of the eugenists in their concern over 
the future quality of the population as 
a result of differential birth rates. Cer- 
tainly the evidence presented in this 
study does not seem to indicate that 
lack of “prudence and foresight” is 
reproducing a special “social prob- 
lem ” class in the population. 

Dr. Innes has made an important 
ontribution to the literature on dif- 
ferential fertility. While the lack of 
comparable data may preclude the 
possibility of repetition of his methods 
in other countries, his study should 
stimulate researches elsewhere for the 
testing of the hypothesis of the 
‘democratization ” of the birth rate. 
C. T. 


The Health of College Studénts— 
By Harold S. Diehl, M.D., and Charles 
E. Shepard, M.D. Washington: Ameri- 
can Council on Education, 1939. 160 
pp. Price, $1.50. 

This book is a report by the authors 
to the American Youth Commission of 
the American Council on Education. 
It is a study of 4,800 young people and 
500 institutions of higher learning. 
lhrough the CCC the Council obtained 
data on a large number of young men 
from the lower economic backgrounds. 
fhe result is a most interesting book, 
giving what we believe to be the most 
comprehensive study yet made of the 
population of this class and age. 

It opens with a general consideration 
i the health of youth, goes on to give 
the development of college health work, 
discusses the problems, programs, and 


organization of such services, and ends 
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with Suggestions for Organization and 
Development of College Student Health 
Service. Three appendices give sta- 
tistical tables, forms used in study, and 
a list of the colleges and universities 
which participated. 

The work has been carefuly done 
under competent direction and contains 
a wealth of material of great value. It 
is open to the criticism that a great deal 
of the material was obtained through 
questionnaires, and allowance must be 
made for the human disposition to 
present a good appearance. 

The report can be thoroughly recom- 
mended to all interested in this great 
question and should find a place in 
every university and college library. 
The printing and binding are excellent. 

Mazyck P. RAVENEL 


Nursing Through the Years—By 
Corrine Johnson Kern. New York: 
Dutton, 1939. 340 pp. Price, $2.50. 

The story has its beginning in the 
operating room of a well known San 
Francisco hospital as Corinne Johnson, 
the author, is on duty for the last time 
as a student nurse. The next day she 
is to start private practice, she has 
thoroughly enjoyed her student days 
and wonders if she will be successful 
and happy in her chosen life’s work. 

In the spring of 1900, she was em- 
ployed as office assistant to Martha 
Purdy, M.D., who was lovable, queer 
yet the most tactfully impertinent hu- 
man being imaginable. The doctor’s 
life was filled with purposeful under- 
takings—births, surgery and medical 
care—the days were not long enough to 
care for her busy practice in that 
remote country town. 

Her next assignment was in a coun- 
try home near the Pacific Ocean. At 
first the attending physician was disap- 
pointed to find that a young nurse 
weighing only ninety pounds was sent 
in answer to his request, but he was 
more than delighted with her capable 
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handling of a family situation which 
resulted in his patient’s rapid recovery. 

Interwoven with the personal ac- 
count of caring for patients in all 
walks of life from the homes of the 
uneducated and poor to homes of re- 
finement and of the very wealthy, is 
the story of the progress in the fields of 
medicine and nursing. 

Corrine Johnson won the respect of 
all with whom she associated; her 
happy, pleasing personality brought en- 
couragement and hope as well as quali- 
fied nursing service to each one. 

She retired to her mountain bunga- 
low to rest but found that her chosen 
career of nursing suffering humanity 
was to keep her busy, so she continued 
to answer their calls any hour of the 
day or night. 

The story is simply and sincerely told 
and will interest lay readers as well as 
professional members. 

MARGARET STRONG 


Man and His Health—New York: 
Exposition Publications, Inc., 1939. 
96 pp. Price, $.50. 

The American Public Health Associa- 
tion has a special interest in the Medical 
and Public Health Exhibits at the New 
York World’s Fair. In the late 1920’s 
planning for an exhibit of this sort 
began. In 1931 a committee was ap- 
pointed, and when the World’s Fair 
was announced in 1935 this committee 
saw its opportunity and succeeded in 
interesting the Fair Corporation so that 
one of the most interesting exhibits at 
the World’s Fair is in the Medicine 
and Public Health Building which con- 
tains the Hall of Medical Science and 
the Hall of Man. The exhibits are the 
result of the combined efforts of nearly 
1,000 individuals. 

The Hall of Man was designed to 
house the original Oberlaender Trust 
Collection of exhibits on anatomy and 
physiology. It was developed and 
sponsored by the American Museum of 
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Health. The exhibit is to satisfy 
Man’s natural curiosity about himself, 
to introduce Man to Man himself. 
Here the anatomy and physiology of the 
body is illustrated, showing how man 
breathes, walks, digests his food, how 
his senses operate, and how he repro- 
duces himself. It contains a Trans. 
parent Man of life size, showing the 
relation of the skeleton and organs of 
the body. A remarkable series of 
models has been developed for this 
purpose. 

In the Hall of Medical Science are 
many exhibits of interest to everyone, 
only some of which c2n be mentioned, 
but enough to shew the range of sub- 
jects of wide general interest which 
they cover: Maternal Health, Child 
Health, Normal Growth and Develop- 
ment, Veterinary Medicine and Public 
Health, Medical Education, Housing 
for Health, Syphilis, Infections, Im- 
munity, and Heart and Circulation of 
the Blood. These have been sponsored 
by voluntary associations, such as the 
American Medical Association, Ameri- 
can Public Health Association, Ameri- 
can Social Hygiene Association, Ameri- 
can Veterinary Medical Association, 
etc., as well as by some foundations, and 
a certain number of commercial firms 
interested in public health and the 
manufacture of medicinal preparations 

Each one of these exhibits is under an 
Exhibit Committee made up largely of 
persons interested in the special lines to 
which the exhibit refers. 

The American Museum of Health, in- 
corporated as a nonprofit educational 
institution under the laws of the State 
of New York, was created in December, 
1937, and makes its début at the New 
York World’s Fair. Even before its 
dedication, June 17, more than 1,750,- 
000 had examined the displays which it 
contains. The interest shown has ex 
ceeded all expectations. The day-to- 
day attendance runs more than a third 
of the paid admissions to the Fair. 


a 
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rhe American Museum of Health has 
eated and acquired most of the im- 
nortant and durable exhibits now on 
view in the Medicine and Public Health 
Building. At the conclusion of the Fair 
: planned to move these exhibits to 
nermanent institution for visual 
health teaching in the City of New 
York. Coéperation in securing a build- 
for the purpose has been assured. 


Mazvyck P. RAVENEL 


The Comparative Values of Chest 
Roentgenograms Made on Film and 
on Paper for Industrial Surveys 
\iedical Series, Bulletin No. IU. 
Pittsburgh: Air Hygiene Foundation of 
tmerica, Inc., 1939. 20 pp., 7 charts 

pocket. 

[his study was directed by Dr. E. P. 
Pendergrass of the Hospital Depart- 
ment of Radiology, University of 
Pennsylvania, while the technical as- 
pects were developed by the staff of 
the Moore School X-ray Laboratory. 
Several leading X-ray companies and 
film manufacturers codperated in the 


project. Of special interest, 49 roent- 
genologists in eastern and middle 
western states examined the roent- 


genograms and recorded their opinions 
special questionnaires. 

The Bulletin discusses The Physical 
Characteristics of Roentgenograms on 
X-ray Film and X-ray Paper, 
Preliminary Experimental Procedure, 
Roentgenographic Exposure Tech- 
Test Roentgenograms and 
Questionnaires, Physical Data _ of 
Test Roentgenograms, Roentgenolo- 
gists’ Comments on Test Roentgeno- 
grams, and Conclusions. 

While, as has been found before, 
the average density and contrast of 
roentgenograms made on paper are in- 
ferior to those on film and the former 
should not be used in place of the 
latter unless for important practical 
reasons, nevertheless, if a large group 
of employees are to be examined by 


niques, 
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single roentgenograms, the use of paper 
in rolls is less expensive, quicker, and 
available for survey work, if the 
technical methods here outlined are 
used, with provision for pathological 
and doubtful cases to be referred for 
more thorough radiological examina- 
tion. 

Thirty-one of the 49 roentgenolo- 
gists were of the opinion that the 
paper roentgenograms would be satis- 
factory for a preliminary survey. Cer- 
tain improvements in the technical 
procedures with paper roentgenograms 
can be made. The authors believe that 
since the paper roentgenograms are in 
no way superior to those on film, it 
would be best in the long run to at- 
tempt to work out a scheme for making 
roentgenograms on film quickly and at 
low cost, possibly by using X-ray film 
in rolls. Decreasing the size of the 
roentgenograms would also reduce the 
cost. 

In particular, it would be extremely 
useful to devise a detailed specification 
of all the technical factors involved in 


making chest roentgenograms which 
might be accurately followed there- 
after in any laboratory. 

The Bulletin is necessarily quite 


technical, and in some places not very 
clear in language, while considerable 
basic knowledge of roentgenography 
and photography is assumed. 

Emery R. HAYHURST 


Education of the Handicapped 
By Merle E. Frampton and Hugh 
Grant Rowell. Vol. I, History. 
Yonkers-on-Hudson, N. Y.: World 
Book Company, 1938. 200 pp. Price, 
$2.40. 

The chief virtue of this volume seems 
to be that it has gathered between its 
two covers a mass of miscellaneous in- 
formation concerning the history of 
care for those handicapped in vision, 
hearing, speech, mental or social de- 
velopment, and for the crippled and 
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those “under vitalized” through tu- 
berculosis, heart disease, or malnu- 
trition. Such a compilation fulfils a 
long felt need and this volume will be 
welcomed by teachers and lecturers in 
several fields. 

Certain details of the attitudes 
toward each of the handicapped 
groups, of the development of specific 
educational methods for each group, 
and of the leaders in those movements 
which have helped or hindered each are 
recorded. 

The authors emphasize how much the 
handicapped have depended upon the 
development of social and humani- 
tarian movements and how any 
progress in their education has followed 
rather than Jed the cultured and scien- 
tific patterns through the ages. They 
conclude that because of the complex 
nature of needs of these specialized 
groups this must continue to be so. 

A second premise is that the history 
of these groups has been influenced 
more by great personages than by 
social, economic, religious, or political 
events and, therefore, with the excep- 
tion of the socially handicapped, the 
general pattern of telling of the lives 
and influence of various figures promi- 
nent in the history of each group has 
been followed. This results at times in 
a succession of names and events in 
which the theme of the story seems to 
be only faintly heard. Would it not 
have been possible to tell as integrated 
a story for the visually handicapped, 
for example as Sanford Bates has 
written on the socially handicapped. 

The volume has been edited and ap- 
parently largely written by Drs. 
Framton and Rowell. Distinguished 
contributors are listed, though credit 
is given only to Bates in the chapter 
on the socially handicapped and _ to 
Romaine Prior for the chapter on the 
orthopedically crippled. A bibliography 
of important books and magazine 
articles on each subject is included 
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but the text itself is not documented 

For the public health worker, the 
volume presents a broad point of viey 
on the subject of the handicapped 
one emphasizing the need for and 
possibility of assisting these persons to 
live effectively in the world as they 
find it. To include the cardiacs as well 
as the blind in the picture is helpful. 
The story of the former is limited- 
but the discussion of open air classes 
is certainly pertinent. No mention is 
made of other medically handicapped, 
the asthmatics, for example. 

LEONA BAUMGARTNER 


Fighting for Life—By S. Josephin 
Baker, M.D. New York: Macmillan, 
1939. 246 pp. Price, $2.75. 

This is the autobiography of one who 
has gloried in fighting for good causes. 
Dr. Baker tells of a day when she was 
6 years old and all dressed up for some 
great occasion. She wore a “ beautiful 
white lacy dress with a blue sash and 
light blue stockings and light blue 
shoes.” As she sat on a horse block 
contemplating her fine appearance, 4 
little black girl happened to come along, 
looking peaked and hungry and attired 
in rags. Thereupon Josephine took off 
all her own clothing, even her under- 
clothes, and gave them to the poor 
colored child, returning to her home 
quite naked. This action Dr. Baker 
describes as characteristic of herself 
through life. She says she has always 
been trying to do things about hopeless 
situations. 

Happily, most of Dr. Baker’s strug- 
gles ended in _ victories. Her ex- 
perience as a pioneer in obtaining med- 
ical training for women, and as 4 
militant leader in the suffragist move- 
ment, and, above all, her notable 
career in the New York City Depart- 
ment of Health where she became head 
of the Bureau of Child Hygiene, are 
told with detail and zest. The names 
of many prominent members of the 
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medical profession, the stage and 
political life, and scenes and incidents 
relating to New York, particularly in 
the nineties and early part of the 
present century, adorn the pages. The 
keen enjoyment which seems to have 
been taken in writing the book is cer- 
tain to be shared by readers. 

It is unfortunate that this entertain- 
ing book is marred by a number of 
inaccuracies. Two examples __ will 
suffice. 

Dr. Baker’s early home was in 
Poughkeepsie, where she lived until 
she was 16 years of age. She left, 
following the death of her father from 
typhoid fever. The prevalence of the 
disease that winter, she says, led to the 
installation of the first municipal water 
filtration plant in the United States. 
The truth is that the Poughkeepsie 
filter was built in 1872 from designs by 
James P. Kirkwood. If Dr. Baker was 
16 then, she must be 83 now, an 
imputation which she would probably 
resent. 

The discovery of Typhoid Mary is 
described, but quite incorrectly. Dr. 
Baker was at the time an inspector in 
the New York City Health Depart- 
ment and succeeded in arresting the 
woman with the help of four policemen, 
after she had been located and her 
pugnacious character explained. Con- 
trary to Dr. Baker’s account the in- 
vestigation which led to the arrest was 
not made in order to test any state- 
ment of Robert Koch’s, nor was it 
made by anybody connected with the 
New York City Department of Health, 
nor any other health department, for 
that matter. Nor was the arrest made 
to see whether the investigator’s * sus- 
picions were justified. The case had 
been fully proved by him before it was 
brought to the attention of the city 
health department. The effect of Dr. 
Baker’s statement is not only to rob 
the investigator of much of the credit 


"George A. Soper Editor) 


which properly belongs to him, but 
gives what seems to be authority to an 
erroneous account of what has long been 
regarded as a most important epidemio- 
logical discovery. GrorGE A. SOPER 


Pulmonary Tuberculosis in Adults 
and Children—By James Alexander 
Miller, M.D., and Arvid Wallgren, 
M.D. New York: Nelson, 1939. 
193 pp. Price, $3.50. 

The authors have republished in 
book form, with some modification, 
their articles in the Nelson Loose-Leaf 
Medicine. Both authors recognize the 
extreme complexity of tuberculosis and 
the multiplicity of factors which may 
determine the course of the disease. 
Miller classifies pulmonary tuberculosis 
as primary, prephthisical and phthisical. 
Wallgren as primary, secondary and 
tertiary, thus following German and 
French terminology rather than that 
commonly used in the United States. 
They feel that these groupings help 
clarify the pathogenesis of the disease 
and bring into proper relief the hema- 
togenous spread of the bacilli in the 
body. Both are critical of the Ameri- 
can emphasis on exogenous reinfection, 
since they feel it to be of minor im- 
portance, hence they do not approve 
of the classification of Primary Tuber- 
culosis and Reinfection Tuberculosis 
adopted in the 1938 Edition of Diag- 
nostic Standards, published by the 
National Tuberculosis Association. It 
is the reviewer’s understanding, how- 
ever, that this classification, as _ ex- 
plained in Diagnostic Standards, has 
met with very little adverse criticism in 
this country. Until the reasons for the 
protean nature of tuberculosis are 
known with more certainty it is doubt- 
ful whether further refinements in 
classification will have value clinically. 

It is natural that the authors, hold- 
ing the views indicated, do not stress 
the protection of infected persons from 
contact with open cases. Indeed, 
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Wallgren goes so far as to say “it is 
generally found that children who are 
tuberculin-positive do not run any risk 
if they are exposed to tuberculous in- 
fection.” This is, of course, opposed 
to the view of tuberculosis specialists 
and public health workers in this 
country. 

Wallgren discusses in an 
way erythema nodosum 
fibrinous pleurisy, both of 
pear to be more frequent in Sweden 
than in the United States, and writes 
out of wide experience of the prog- 
nostic aid of repeated sedimentation 
tests. He states that the demonstra- 
tion of tubercle bacilli in the gastric 
lavage water “has no prognostic sig- 
nificance nor does it offer any guidance 
in treatment or in judging the con- 
tagiousness of the child.” 

Some of the reproductions of X-ray 
films do not show clearly the pathology 
indicated in the text. Few  typo- 
graphical errors were noted. On page 
37 and again on page 58 the sentence 
following (3) beginning “the first 
intercostal spaces between the clavi- 
cles” presumably should read “ below ” 
instead of “ between.” At the top of 
page 153 column 1 “a manner of 
chance” should read “a matter of 
chance.” Wallgren’s rather extensive 
references are mostly to continental 
European writers. 

For an interesting presentation of the 
pathogenesis of tuberculosis the book 
is to be recommended. For details of 
treatment, especially collapse therapy, 
other authors dealing comprehensively 
with therapy should be consulted. 

Joun H. Korns 


interesting 
and sero- 
which ap- 


By Margaret S. Chaney, 
Ahlborn, MS. 
Houghton Mif- 

Price, $3.00. 


Nutrition 
Ph.D., and Margaret 
(rev. ed.) Boston: 
flin, 1939. 436 pp. 
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This text has been substantially re- 
written since the first edition, published 
5 years ago, but the original form has 
been retained. 

Nutrition deals with the health of 
the individual as related to food and 
the ability of the body to utilize food. 
Pre-parental education, as that given, 
should aid considerably in correcting 
bad food habits and in the promotion 
of an optimal state of health in the 
members of the family. Some mention 
is made of the relationship of food to 
certain pathological conditions _ in 
which diet is of primary importance. 

There are 14 excellent chapters dis- 
cussing energy metabolism, minerals, 
vitamins, body regulators, nutrition 
during the reproductive period, and 
optimal nutrition for infants, children, 
and adults. Recent developments are 
presented and an _ up-to-date bib- 
liography is appended to each chapter. 
The text is supplemented by 56 fine 
illustrations and 85 tables. The ap- 
pendix contains many excellent food 
value tables, height-weight charts, and 
other similar data. Its unique value 
lies in its presentation of an outline of 
methods for animal experimentation 
applicable to vitamin testing. This 
section includes methods for feeding 
and breeding stock animals; assaying 
for vitamins A, B,, C, D, and 
riboflavin; anemia testing; and 
methods for the preparation of con- 
stituents of experimental diets. De- 
tailed directions are also given for the 
use of the Benedict-Roth recording 
metabolism apparatus. 

Nutrition is a well organized book 
whose authors have overcome some of 
the failings of similar texts. It de- 
serves a place in the reference library 
of doctors, nurses, dieticians, and 
other nutritionists. 

C. R. A. S. LEVINE 
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A SELECTED PUBLIC HEALTH BIBLIOGRAPHY 
WITH ANNOTATIONS 


RAYMOND S. PATTERSON, PH.D. 


Telling the Public—So many of 
your well read lay contacts will have 
discovered this excellent dissertation on 
chemotherapy with sulfanilamide and 
its derivatives, that you had better pre- 
pare yourself to discuss the matter by 
reading the article, too. Once more 
Fortune does an outstanding job in 
public health education. 
Anon. Cure by Chemicals. 

(Sept.), 1939. 


Fortune. 20, 


Health Education by Doing— 
In Syracuse (New York) the juniors 
ind seniors in public and _ parochial 
high schools are offered the tuberculin 
test and X-ray examination if positive: 
about half accept the test, but all 
learn about tuberculosis. Four years 
ago a third were positive reactors; 
today less than a quarter. Discussants 
suggest that where the _ tuberculosis 
rate is low and, as in Syracuse, where 
community case finding is adequate, 
justification for school testing may 
depend upon cost per diagnosis. 

Ayuinc, W. E. The Value of Tuberculin 
Skin Tests in a School Program. New York 
State J. Med. 39, 15:1463 (Aug. 1), 1939 

Historical Note—Some interesting 
historical highlights on the evolution 
from law enforcement to health guid- 
ince are told in a brief radio talk by 
one who took an active part during the 
whole period. Not many of us can 
quote what he heard Koch say to Biggs. 

Botpuan, C. F. Education versus Com- 
pulsion. New York State J. Med. 39, 15:1505 
Aug. 1), 1939. 


All about Colds and Related Ills 
Here, you will find a good workman- 
like review, brief and to the point, of 
everything you will need to use in 


telling your public about the respira- 
tory infections and related conditions. 
It is a continued story and both parts 
should be read and saved. 


Cecir, R. L. The Control of Respiratory 
Infections. Preventive Medicine (New York 
Academy of Medicine) 9, 3:50 (June), 
1939. 

Quaranto Die— Discrepancies be- 
tween established facts about com- 


municability of certain diseases and the 
control measures adopted by the 
Canadian provinces (which in many 
instances are not as incongruous as our 
own) appear to the public as evidence 
of blundering § and __ inconsistency. 
Health departments may well experi- 
ment but there should be better inter- 
national and interstate agreement in 
practices. 

Emerson, H. Current 
municable Disease Control 
R. B. The Value of Present Control Meas 
ures in Communicable Diseases. Canad. Pub 
Health J. 30, 7:325 (July), 1939 


Practice in Com- 
(and) JENKINS, 


Putting the Bacterium in His 
Place—Useful definitions of some badly 
abused words — disinfection, steriliza- 
tion, bacteriostasis introduce a 
cussion of practical disinfection meth- 
ods available for the public health 
nurse working under the handicaps of 
the usual home. It’s to be continued. 

FROBISHER, M Home 
Am. J. Nurs. 39, 


dis- 


Disinfection in the 
8:833 (Aug.), 1939 
Some Slips Twixt Cup and Lip 

The time has come, the author says, 
for health and water works officials to 
give more consideration to what hap- 
pens to the water in public systems en 
route to the consumer in order to 
minimize health hazards that now 
exist. What these hazards are and 
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what to do about them are the subjects 
of the useful paper. 

Gorman, A. E. Potential Health 
in Distribution of Water. J. Am. 
Works A. 31, 7:1143 (July), 1939. 


Hazards 
Water 


Limitless Possibilities of Isotypes 
—Some information about Neurath’s 
methods that all health educators, in 
name or in fact, will want to store away 
for future use. 

KAEMPFFERT, W. Facts 
Neurath. Survey Graphic 
1939 


March On—with 
28, 9:538 (Sept.), 


Just as One Would Assume 
Nutritionists will appreciate this exact 
study, the findings of which are that 
bone development in the wrist is re- 
lated to the diet of the child. Young- 
sters on an institutional diet supple- 
mented with reconstituted evaporated 
milk or with cod liver oil made better 
bone growth than those who received 
no supplements. 

MacNar, V. Effect of a Dietary Sup 
plement on Ossification of the Bones of the 
Wrist in Institutional Children. Am. J. Dis 
Child. 58, 2:295 (Aug.), 1939 


Cancer Statistics This is a sig- 
nificant finding: cancer of the digestive 
tract which causes about half the male 
deaths and a third of the female 
deaths from cancer, makes up only a 
quarter of all lesions in living cases. 
In the case of cancer of the breast and 
uterus the rates are about the same in 
living and fatal cases. Cancer of the 
skin and lip are the most frequent sites 
among males, whereas cancer of the 
breast and genital tract are most 
common among females. 

MountTix, J. W., et al. The Incidence 
of Cancer in Atlanta, Ga., and Surrounding 
Counties Pub. Health Rep 54, 
(July 14), 1939 


28:1255 


Has Today’s Tuberculous Patient 
a Better Chance? pretty 
gloomy statistics about the success of 
tuberculosis treatment have been pub- 


Some 
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lished recently and annotated in these 
pages. Now we can report something 
on the brighter side. The fatality rate 
has been steadily reduced at Trudeay 
Sanatorium, and early diagnosis by 
means of the roentgenogram has played 
an important part in the decline. 

Sampson, H. L. Fatality Rates in Pul 
monary Tuberculosis. Am. Rev. 
40, 1:71 (July), 1939. 


Tuber: 


Let Us Flee Said the Fly, etc. 
Here is something you probably do not 
know: most insecticides used for spray- 
ing rooms are toxic and irritating to the 
skin in sufficient concentration. Both 
the petroleum distillate and the active 
principle usually are irritating but no 
notice to this effect is given. 
should be warned and the directions 
should urge the use of protective 
clothing, the exposure of the skin as 
little as possible, and that containers 
be kept away from children. 

Scuwartz, L., and Warren, L. H. Derma 
titis Caused by a New Insecticide. Pul 
Health Rep. 54, 31:1426 (Aug. 4), 1939 


Users 


Overweight and High Blood 
Pressure—In a large group of physical 
examinees, especially among those from 
50 to 59, overweight was found to in- 
crease the incidence of hypertension 
The incidence, however, was not as 
great as some other observers have 
reported. 

SHort, J. J., and Jonnson, H. J \r 
Evaluation of the Influence of Overweight 
Blood Pressures of Healthy Men. Am. J. M 
Sc. 198, 2:220 (Aug.), 1939. 


Health Officers and Medical Care 
—If the public provision of adequate 
medical care is to come, as this author 
believes it will, then the established 
health departments should administe! 
it. If the decade following 1940 is to 
be a period of accomplishment as the 
30’s were of discussion, then publi 
health had better set its house in order 

Srnat, N. The Present Situation Regard 
ing the Adequacy of Medical Care in the 


Dic 


L. Burdon 


nited States 
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Among Our Blessings—At least 


ne worry that is not likely soon to 
lacue American sanitarians is given a 
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thorough airing for the benefit of our 
British brethren. The title tells the 
story sufficiently for our purposes. 


Witiamson, A. B. The Problem of 
Disposal of the Dead after Air Raids. 


the 
Pub 
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Book or Meat Hycrene. By Richard 
Edelmann. 7th ed. rev. by John R. Mohler 
nd Adolph Eichhorn. Philadelphia: Lea 
« Febiger, 1939. 463 pp. Price, $5.50. 

OF By Kenneth 


2d ed. of A TextBooxk or Bac- 


LOGY New York: Macmillan, 1939 
8 pp. Price, $2.75 
I ENTS OF STATISTICAL REASONING. By 
\lan E. Treloar. New York: Wiley, 1939 
pp. Price, $3.25. 
SRUCELLOSIS IN MAN AND ANIMALS. By | 
Forest Huddleson. New York: Common 
vealth, 1939. 339 pp. Price, $3.50. 
HanpBooK OF CHeMIsTRY. By Norbert 
Adolph Lange. 3d ed. rev. Sandusky: 
Handbook Publisher, 1939 1543 pp 
Price, $6.00 
BACTERIAL METABOLISM By Marjory 
Stephenson New edition New York 


Health. 52, 11:329 (Aug.), 1939 
Longmans, 1939. 391 pp. Price, $7.50 

THe Story OF SURGERY By Harvey 
Graham. New York: Doubleday, 1939 
425 pp. Price, $3.75. 

THe oF A Nation’s HEALTH. By 
Sir George Newman. New York: Mac 
millan, 1939. 479 pp. Price, $6.00. 

TRAINING AND PARENT EDUCATION 
References to Material in Recent Books 
By Lucile Reiner Stebbing and Caroline 
Shurtleff Hughes. 2d ed. rev. New York 
Wilson, 1939. 83 pp. Price, $.90 

Pusiic HEALTH In Soutn Arrica. By E. H 
Cluver. 2d ed Johannesburg: Central 
News Agency 1939 342 pp Price, 
$4.00. 


PuBLtic WATER SUPPLIES IN VIRGINIA De 
scriptions and Chemical Analyses. Rich 
mond: State Department of Health, 1939 
159 pp 
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ASSOCIATION NEWS 


SIXTY-EIGHTH ANNUAL MEETING 
Pittsburgh, Pa., October 17-20, 1939 


HEADQUARTERS — HoTet WILLIAM PENN 


CALENDAR OF THE 68TH ANNUAL MEETING 


Sunday, October 15 


9:00 A.M. Registration begins (Ball Room, 
William Penn Hotel) 

9:30 A.M. Collegiate Council on Public 
Health Nursing—National Or- 
ganization for Public Health 
Nursing. 

10:00 A.M. Sixth Institute on Public Health 
Education opens. 

:30 P.M. Health Education Institute. 

Collegiate Council on Public 
Health Nursing—National Or- 
ganization for Public Health 

Nursing. 
8:30P.M.Community Mass Meeting — 
American Social Hygiene As- 

sociation. 


Monday, October 16 
9:30 A.M. Pittsburgh Breakfast—under the 

auspices of the Women’s En- 
tertainment Committee. 
Everybody invited. 

Association of Women in Public 
Health 

Conference of Municipal Public 
Health Engineers. 

Conference of State Laboratory 
Directors. 

Conference of 
Engineers. 

International Society of 
ical Health Officers. 

Health Education Institute. 

State Directors of Public Health 
Nursing. 

Education Committee—National 
Organization for Public Health 
Nursing. 

Luncheons. 

Association of Women in Public 
Health. 

International Society of Medical 
Health Officers and Health 
Education Institute. 


State Sanitary 


Med- 


2:30 P.M.American School Health As 
sociation. 
Conference of Municipal Publi 
Health Engineers. 
Conference of State Laboratory 
Directors. 
Conference of 
Engineers. 
International Society of Medical 
Health Officers. 
Education Committee—National 
Organization for Public Health 
Nursing. 
State Directors of Public 
Nursing. 
Health Education Institute 
4:00 P.M. Conference of Directors of Local 
Health Service. 
4:30 P.M. Tea—Association of 
Public Health. 
International Society of 
ical Health Officers. 
National Organization for Publi 
Health Nursing. 


State Sanitary 


Health 


Women 


Dinners Med 


Tuesday, October 17 
9:15 A.M. Health Education 
Section Meetings. 
2:30 P.M. Section Meetings. 
8:30 P.M. Opening General Session 


Institut« 


Wednesday, October 18 


9:15 A.M. Section Meetings. 
11:45 A.M.General Session 
Education. 
2:30 P.M. Section Meetings. 
General Session—Medical Care 
Conference on Health Museums 
:30 P.M. Pennsylvania Public Health As 
sociation and Tri-State Food 
and Health Officials Dinner 
:30 P.M. Public Meeting. 


Profession 
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lay, October 19 

15 A.M. Section Mectings. 

A.M. General Session—Cancer. 
) P.M. Sight-seeing Trip. 
P.M. Annual Banquet. 


, October 20 
15 A.M. Section Meetings. 
30 P.M. Section Meetings. 
0 P.M. Adjournment. 

Late Evening. Departure of special trains 
for New York for delegates 
attending the New York 
World’s Fair. 


rday, October 21 
Natrona Heattu Day at the 
New York World’s Fair. 
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The abbreviated calendar above omits 
breakfast, luncheon and dinner sessions of 
sections, committees, and special groups. It 
also omits mention of many conferences of 
interest to limited numbers of delegates. No 
reference is made to the important and varied 
inspection trips. The final program, obtain- 
able at the Registration Desk in the Ball 
Room of the William Penn Hotel, will convey 
full information about all these things 

Hotel and railroad rates have been pub- 
lished in the Journal as have also the sum- 
mary of the scientific sessions and descriptions 
of places of public health interest in Pitts- 
burgh which delegates will visit. Consult the 
July, August, and September issues. Come to 
Pittsburgh for the 68th Annual Meeting of 
your Association and meetings of related 
organizations. 
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and Chief Chemist, Board of Pharmacy of 
the State of New Jersey, Trenton, N. J 

Marie C. Harrington, M.A., Educational 
Director, Dairy Council of St. Louis, St 
Louis, Mo 

Bruce H. Pollock, M.D., 
Health Officer, State Dept 
Pleasant, W. Va 


C.P.H., District 
of Health, Point 
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THE WESTERN 


ROM the Western Branch of the 

A.P.H.A. comes an interesting and 
illuminating report of ten years of 
progress as recorded by Dr. William P. 
Shepard who retired as Secretary of 
the Western Branch at its Oakland 
meeting in July. Dr. Shepard pays 
tribute for remarkable progress to the 
vigorous and courageous national 
leadership in the Public Health Service, 
and to the principles for which the 
American Public Health Association 
and the Western Branch have always 
stood, namely, an abiding faith in the 
importance and values of the public 
health cause and a willingness to work 
together for public health advancement 
regardless of personal glory. 

The Western Branch has reached its 
Tenth Annual Meeting with a member- 
ship of 1,437. Of this number 127 are 
Fellows and 871 active members of the 
A.P.H.A., and 439 are regional mem- 
bers. In 10 years the A.P.H.A. mem- 
bership in the Western Branch has in- 
creased from 368 to 998-—an increase 
of over 170 per cent! It is interesting 
to note also that the A.P.H.A. con- 
stituency in the Western Branch repre- 
sents 15 per cent of the total A.P.H.A. 
membership. Since the last Branch 
meeting there has been a gain of 197 
members, and not one state, province, 
or territory shows a loss in membership. 

In 1929 when the Branch was or- 
ganized, only 34 counties in its terri- 
tory had full-time units. Today there 
are 64 counties with full-time health 
units and 75 more counties served by 
full-time health districts—a total of 
139. Similarly, in 1929 there were 220 
full-time employees engaged in health 
service in 32 counties (excluding Los 
Angeles and San Francisco). This 
year there are 825 full-time and 46 
pert-time public health workers en- 
gaged in the 137 counties. Ten years 
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ago there were 293 full-time employees 
in the state health departments com- 
prising Western Branch territory. This 
year there are 513, an increase of 220 
or 75 per cent. Combining state and 
county full-time personnel, there were 
513 in 1929, and in 1939 there are 
1,338, an increase of 825 or 161 per 
cent. Unfortunately figures for the 
Provinces of Canada, the cities and 
Territories of the Western Branch are 
not available but there can be no doubt 
that here too the story would be as 
encouraging. 

The influence of western _ publi 
health workers in the affairs of the 
parent body is evidenced by the fact 
that today Western Branch members 
hold 53 A.P.H.A. offices or committee 
memberships. In 1930, at the time of 
the First Annual Meeting there were 3( 
such incumbents. The _ interest of 
Western Branch members in nationa! 
health affairs is further evidenced by 
the yearly increase in their attendance 
at A.P.H.A. Annual Meetings. 

When the Western Branch was or- 
ganized, there was one Western state 
public health society affiliated with the 
A.P.H.A. Today there are 6 with an 
application pending from one state and 
another expected shortly. 

Canadian members of the A.P.H.A. 
have been most enthusiastic in their 
support of the Western Branch and 
faithful in their attendance at its 
meetings. The Canadian membership 
has increased from 7 to 31. 

The only two remaining Territories 
of the United States are included in the 
Western Branch. Through the efforts 
of the late Dr. F. E. Trotter, the mem- 
bership in Hawaii has increased from 
0 to 31. Dr. W. W. Council of Alaska 
is responsible for the increase in 
Alaska from 0 to 22. 

Direct public health activities of the 


ASSOCIATION NEWS 


\Vestern Branch are a matter of record. 
loom large when the scientific 

ers presented at annual meetings, 
minutes, committee reports, and 
lutions are surveyed. Among them 


Early recognition of the health 
ids connected with the construc- 
tion of Boulder Dam and recommenda- 
to the proper persons that these be 
civen careful study. The health record 
of this enormous undertaking was sur- 
prisingly good, and the importance of 
preventive medicine in industry was 
once more demonstrated. 

Repeated pleas for national assist- 
ance with the health problems of 
migratory workers, especially with 
tuberculosis. Only in recent years 
have these pleas been heeded. 

Recognizing the value and helping to 
stabilize research in the control of 
Rocky Mountain Spotted Fever. At- 


tention has been directed to the general 
prevalence of the disease, its eastward 


spread, and the necessity of ample sup- 
plies of vaccine. The Laboratory at 
Hamilton, Mont., has been assumed by 
the U. S. Public Health Service, ad- 
ditional buildings provided, and the 
staff increased. 

Attention of state and _ national 
legislators has been repeatedly called 
to the importance of maintaining ade- 
quate funds for health protection and 
for providing trained personnel. 

Urging the establishment of a 
western training school for public 
health personnel. Three years ago 
such a school was established at the 
University of California. Nearly 50 
health officers have been trained as 
well as over 100 other individuals. 
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Public recognition in 1935 of the fact 
that plague infection was widespread 
among various rodents of the West. 
Immediate and intensive study was 
called for. The term “ Sylvatic 
Plague” was introduced by Dr. Karl 
F. Meyer to distinguish this endemic 
wild rodent disease from epidemics of 
plague customarily associated with 
domestic rodents and man. Annual 
reports have been made and published 
since. 

Appointment of a committee to 
promulgate and encourage newer 
methods of diagnosis and treatment of 
lobar pneumonia. 

Equally interesting and important 
activities have been the discovery of 
“Valley Fever” and its relation to 
coccidioidal granuloma, and control of 
botulism and mussel poisoning. There 
are others too numerous to mention. 

The original object of the Western 
Branch as stated in its Constitution is 
“to protect and promote public and 
personal health, and to promote better 
health service in the Western portions 
of the United States and the Dominion 
of Canada.” In tke 1! years of its 
existence the Western Branch has 
demonstrated its usefulness and the 
worthiness of this original object. The 
Western Branch has had virtually no 
money except a modest sum for limited 
mailing and printing from the parent 
organization. It has had no full-time 
personnel. Its work has been done by 
voluntary officers and committees. 

The experiences recorded here have 
contributed to the success of this unique 
organization. They are made part of 
the record in order that they may not 
be lost sight of in the future. 


q 
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CHARLES H. HOOD EDUCATIONAL TRUST 


HE Charles H. Hood Educational 

Trust of Boston has made a grant 
of $6,000 for the work of the American 
Public Health Association’s Committee 
on Coérdination in Health Education 
(Joint Committee between the Health 
Officers and Public Health Education 
Sections). Professor C. E. Turner of 
the Massachusetts Institute of Tech- 
nology is Chairman. 


The grant will be administered 


through the Health Education Research 
Laboratory at the Massachusetts Insti- 
tute of Technology. 


NEWS FROM THE SOUTHERN BRANCH 


HE Southern Branch of the Ameri- 

can Public Health Association will 
meet in Memphis, Tenn., during the 
annual sessions of the Southern Medical 
Association, November The 
Branch meetings will be held on Tues- 
day and Wednesday, November 21-22. 

Dr. P. E. Blackerby, Assistant State 
Health Commissioner of Kentucky, 
who is Secretary of the Southern 
Branch, has announced that with the 
approval of President J. N. Baker 
there have been made the following 
changes in the Governing Council and 
the Regional Executive Board of the 
Branch. Dr. James A. Hayne, Colum- 
bia, S. C., succeeds Dr. J. N. Baker 
as a member of the Regional Executive 
Board; and Dr. Felix J. Underwood, 
Jackson, Miss., is reappointed as a 
member of this Board. The following 
appointed to the 


persons are also 
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Governing Council of the Southern 
Branch: Dr. Warren F. Draper, Dis- 
trict of Columbia; Dr. H. F. Parker. 
Jefferson City, Mo.; Dr. W. C. Wil- 
liams, Nashville, Tenn., and Dr. I. ¢. 
Riggin, Richmond, Va. 


SUBSCRIPTION AGENT IMPOSTER 


T has been reported that a WiLiiam 

DaLton has been offering cut rate 
prices in Texas on subscriptions to the 
American Journal of Public Health, 
The Trained Nurse and Hospital Re- 
view, Modern Hospital, and other pub- 
lications. It is stated that he has col- 
lected money, giving receipts bearing 
the name “ National Circulation Co., 
Inc., 343 N. Michigan Blvd., Chicago, 
Ill.” Efforts to reach the National Cir- 
culation Company at this address have 
failed. 

Members of the Association are 
again warned that no solicitors are em- 
ployed by the American Journal of 
Public Health. Subscriptions should 
be placed direct with the Association 
office or through established subscrip- 
tion agencies. 


DECEASED MEMBERS 

Dickson, M.D., San _ Francisco, 
Calif., Elected Member 1920, Elected 
Fellow 1934 

Lucius W. Holloman, M.D., Marksville, La 
Elected Member 1936 

Lloyd A. Masterson, M.D., New Orleans, La 
Elected Member 1936 

Wilbur A. McPhaul, M.D., Jacksonville, Fla 
Elected Member 1936 

F. E. Trotter, M.D., 
Elected Member 1924 


Ernest C. 


Honolulu, Hawaii, 


EMPLOYMENT SERVICE 


e Employment Service will register persons qualified in the public health field 


ut charge. 


Replies to these advertisements, when keyed, should be addressed to the American 
ic Health Association, 50 West 50th Street, New York, N. Y., identifying clearly 


key number on the envelope. 


PosITIONS WANTED 


HEALTH OFFICERS 
physician, administrator, 
lemiologist and teacher, now em- 
ved. with C.P.H. from Johns Hopkins, 
14 years’ public health background, 
position. Prefers epi- 
miology in city or state department. 
xcellent references. A355 
Experienced physician who been 
| health officer and school physician 
New York State, now has M.P.H. 
Harvard School of Public Health, 
wishes position in administration, 
pidemiology, or public medical service. 
A423 
Physician, M.D., Yale; M.S. in field of 
iblic health, Columbia; also short course 
health officers, Vanderbilt; 
nical background, 14 months’ 
ealth experience; will consider appoint- 
nt in child health, epidemiology, or 
blic health administration. A350 
*hysician, M.D., University of Cincin 
ti; with postgraduate training in 
enereal disease control, Johns Hopkins; 
venereal disease control 


Experienced 


consider 


has 


good 
public 


available as 
ficer. A363 
Physician, health ad- 
states, will 
maternal 
education 


experienced in 
cities and 
opening in 
health 


nistration of 

nsider attractive 

| child health or 
A343 

Physician, M.D., Vanderbilt 

Dr.P.H., Johns Hopkins; 

ced as epidemiologist, health officer and 

medicine, seeks 

epidemi- 


Univer- 
experi- 


preventive 
administrator or 


lessor ot 
sition as 
A397 


Physician, 


gist. 
M.P.H., Harvard; well ex- 
rienced in city and rural health ad- 
inistration, will consider appointment as 
strict health officer or in city or state 
ealth department. A418 
Well qualified physician, M.D., Rush; 
M.S.P.H., University of Michigan; with 
years’ residence in tuberculosis, and 
ecial interest in venereal 
l, seeks responsible appointment. 
ellent references. A406 


con 
Ex- 


disease 


Physician, M.D., University of Cincin- 
nati; M.P.H., Harvard; postgraduate 
studies in bacteriology and immunology, 
will consider position as health officer or 
epidemiologist. Has served as director 
of county health unit, director of indus- 
trial hygiene and medical statistics and 
venereal field survey officer 
A305 

Physician, aged 33; M.D., Minnesota; 
Dr.P.H., Johns Hopkins; has served as 
epidemiologist in large city and director 
of county health unit, with 7 years’ public 
health experience; will consider position 
in public health administration or epi- 
demiology. A432 

Physician, M.D., Class <A_ medical 
school; completed short course for health 
officers at Vanderbilt; experienced health 
officer and director of county health unit, 
will consider appointment as _ health 
officer or school physician. A320 

Physician, M.D., Columbia; experienced 
as county health officer and superin- 
tendent of health, seeks position in public 
health administration or medical execu- 
tive work. A396 

Physician, M.D., Johns Hopkins; 
M.S.P.H., University of Michigan; ex- 
perienced in school and city health work; 
for the past director of county 
health department, seeks position as 
health director of city system or 
in health service of a college or univer- 
sity. Will also consider position as epi- 
demiologist or health officer in urban 
health department. A354 


disease 


year 


sche | 


HEALTH EDUCATION 

Young woman, experienced teacher in 
health education, with M.S. in Public 
Health and Hygiene from University of 
Michigan, seeks health 
coordinator. H398 

Well qualified woman in health educa 
tion wishes position as health co6rdinator 
or health counselor. Has wide experi 
and Ph.D. from New York Uni 
versity. H236 


Young woman, 


position as 


ence, 


Ph.D., Columbia Uni- 
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versity, splendid background of experi- 
ence in health education, will consider 
position as director of public health edu- 
cation. H294 

Young woman, M.A., 
tion, Teachers College, Columbia; with 
splendid international experience, seeks 
position as director of health education. 
H369 

Young man, M.S.P.H., University of 
Michigan, experienced in an eastern state 
department of health and as a university 
instructor, desires position in popular 
health instruction, especially by written 
media, with official or volunteer health 
agency or with commercial enterprise, 
insurance company or editorial work. 


H435 


Health Educa- 


LABORATORY 
Capable research worker, Ph.D., trained 
at Unive-rsity of Southern California and 
Pasteur Institute, seeks position directing 
laboratory, in research work or field in- 
Has taught bacteriology, 
hygiene laboratory and 


vestigation. 
directed state 
hospital laboratories. L315 

Broadly experienced laboratory direc- 
tor with excellent background, now em- 
ployed southern state, seeks responsible 
position in laboratory work or teaching of 
bacteriology, immunology, or pathology. 
L426 

Physician, 2 
nology; experienced as bacteriologist and 
pathologist and director of state labora- 
tories, desires position. L208 

Bacteriologist, M.S.P.H., University of 
Michigan; 2% years as_ serologist in 
private hospital; desires work as serolo- 
bacteriologist in public health 
Willing to start modestly. 


Harvard-Tech- 


gist or 
laboratory. 
L425 

Woman bacteriologist; B.A., Chem- 
istry, 1933, 5 years’ experience in ex- 
perimental and _ practical therapeutics 
including animal desires position 
in public health field. L394 

Young man bacteriologist, aged 33, 
with training in serology; for the past 4 
years bacteriologist in charge, public 
health laboratory; will consider —~pening. 
L427 

Chemist and bacteriviogist experienced 
in water supply, sewage, and _ public 
health laboratory work. Five years’ ex- 
perience. B.S., 1933. Desires work in 
sanitation or general public health. L412 

Chemist and bacteriologist, university 
graduate, M.A. and M.S., with 15 years’ 


work; 
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experience in different phases of public 
health work, desires position. L438 

Experienced woman bacteriologist 
Ph.D., University of Illinois, 1937 
wishes position in teaching or research 
Excellent bibliography and _ references 
L410 

Young woman, registered medical 
technologist with 10 years’ experience. 
specializing in the isolation of typhoid 
carriers, also trained and experienced in 
medical social work, desires position in 
public health laboratory. Prefers South 
L438 


MISCELLANEOUS 

Physician, M.D., class A 
school; training in obstetrics and public 
health. Experienced as_ director 
county health department, teacher 
clinical obstetrics and administrator oj 
state maternal and child health program, 
desires position in public health obstetrics 
or in maternal and child health adminis 
tration. C417 

Dentist, graduate of Temple Univer 
sity, with excellent postgraduate experi- 
ence, desires position in administrative 
aspects of dental hygiene. M352 

Experienced teacher in bacteriology 
and public health; Ph.D., Cornell; now 
professor in grade A medical school, will 
consider teaching, executive or adminis 
trative position. M327 

Engineer with good training and ex 
perience in water treatment, sewage plant 
operation and in research, wishes positio: 
as superintendent. Can go anywher 
E422 

Experienced director of milk contro! 
food and sanitation and industrial hy- 
giene. B.S. degree and well known record 
directing such work in two major cities 
and one state. References promine: 
public health personalities. 1434 

Engineer, sanitary inspector, lecturer 
long experience in large city department 
of health, will undertake a new assign 
ment in above fields or in administratio: 
Warm climate preferred. M436 

Physician, 32, married, M.D., 193 
postgraduate course in v.d. control, ex 
perienced as district health officer and 1 
organizing and publicizing syphilis cor 
trol campaign; now employed in charg 
venereal disease clinics in metropolita: 
health department; v.d. contro! 
pest with emphasis on organizationa! 
investigative-survey or administratio: 


M437 


medica] 


seeks 
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Situations Open 


YSICIAN—-Young 


phy- 


with good medical background, interested in 
ning public health training; salaried appoint- 
field; man of English, 
y preferred. 100-PH, 


end of 


or Scotch ancestr ; 
Palmolive Building, 


PHYSICIAN—To be_ spon- 


Bureau, 


ic HEALTH 


month in 


jointly by state 


lered; $2, 


DENT HEALTH 


junior college for 


Master's or 


10 required; 


medicine 


Chicago. 


department of health, 
tant mission; rural district; woman physician 
700; South. 101-PH, Medical 
iu, Palmolive Building, Chicago. 


PHYSICIANS—(a) 


Ex- 


women; man or woman 


Ph.D. degree, primarily trained 
(b) Co-educational college; man 
$250 monthly, 11 months; 
s (c) Eastern university; recent graduate 


e; September—June; $150. 102-PH, Medical 
eau, Palmolive Building, Chicago. 


HOOL PHYSICIAN 


lating publ 


for students; 


PH, Medic 


\USTRIAL 


ming complete 


BLIC HEA 


>A 


P 


“rn college; 


ful experience 


ic school 


Recent graduate 


con- 


health service as life 
duties include some teaching and dispensary 


eastern university; 


$200. 


al Bureau, Palmolive Building, 


NURSE 


Registered nurse c 


Situations 


LTH PHYSICIAN—A.B., 
M.D., Johns Hopkins; M.S 
versity of Michigan; interesting record of suc- 


including long term as 


capable 
charge industrial first-aid 


mid- 


school 


ian in fashionable suburb; for further in- 
mation, please write 


tor, Medical 


igo 
rERIOLOG 


done consi 
' 
ogist and 


tories; desires 
further details 


tories; for 


Building, 


31ST — 


, Director, 
Chicago. 


M. Burneice L 
Bureau, Palmolive Building, 


arson, 


B.A., eastern school; 
H. and Ph.D. (bacteriology), Yale University; 
derable research; 4 years, 
research technician, public health 


appointment in public 
please write M. 


Medical Bureau, 


bac- 
health 


Palm- 


station; southwest; $150, maintenance. 104-PH 
Medical Bureau, Palmolive Building, Chicago. 


STUDENT HEALTH NURSE—Graduate nurse, 
trained public health work, for student health 
staff state normal school; 105-PH, Medical Bureau, 
Palmolive Building, Chicago. 


PUBLIC HEALTH NURSE—Graduate nurse 
with both public health and tuberculosis experience; 
busy tuberculosis follow-up service, city of 40,000; 
$115, increasing, plus car allowance; North. 
106-PH, Medical Bureau, Palmolive Building, 
Chicago. 


STUDENT HEALTH NURSE—Duties largely 
general duty in infirmary exclusive college for 
women; 2 years’ college training required; $100, 
meals. 107-PH, Medical Bureau, Palmolive Build 
ing, Chicago. 


ASSISTANT SCHOOL NURSE—Public school 
system, city of 10,000; graduate nurse trained for 
public health certificate required; $1,100, nine 
months; midwest. 108-PH, Medical Bureau, 
Palmolive Building, Chicago. 


LABORATORY TECHNICIAN—Preferably one 
with public health laboratory experience; should 
be exceptionally trained bacteriology and serology; 
excellent future for right person. 109-PH, Med 
ical Bureau, Palmolive Building, Chicago. 


Wanted 


HEALTH EDUCATOR—A.B., Wellesley; M.S. 
in public health from state university; 6 years, 
pe nm physiology and sciences in public schools; 
2 years, director of child health education, national 
organization; 2 years, health counselor and teacher 
of health education, midwest metropolis; 4 years’ 
social work; for further details, please write M. 
Burneice Larson, Director, Medical Bureau, Palm 
olive Building, Chicago. 


PUBLIC HEALTH NURSE—Graduate of a 
fairly large training school of nursing; graduate 
training in public health nursing at the University 
of Minnesota; 10 years’ experience as public school 
nurse; for further details, please write M. Burneice 
Larson, Director, Medical Bureau, Palmolive 
Building, Chicago 


| 
> 
Vol. 29 
st 
| 
| 
e, 
| 
, 
! 


Oct., 1939 


NEWS FROM THE FIELD 


1939 EDITION OF CONNECTICUT 
OFFICIAL MILK SEDIMENT 
STANDARDS 

HE State Dairy and Food Com- 

missioner and the State Com- 
missioner of Health have approved the 
new 1939 Edition of the Connecticut 
Official Milk Sediment Standards. 
This standard is the only one accept- 
able and approved for use in labora- 
tories making milk tests in Connecticut, 
and to obtain better uniformity of 
grading milk sediment it is urged it be 
used for sediment testing done in the 
field and at milk plants. The new 
standard has been specially adapted to 
field and plant use. 

In the new edition the seldom used 
“Excessively Dirty” discs have been 
eliminated and the standard carries 
only three sediment discs which grade 
milk into four cleanliness ratings; 
namely, Clean, Good, Poor, and Dirty. 


The amounts of sediment on the pads 
of the new standard correspond roughly 
with sediment scores of 13, 50, and 100 
on the 1931 Edition. 


Public health laboratories in Con- 
necticut approved for the examination 
of milk have been requested by the 
State Commissioner of Health to begin 
use of the 1939 Edition as soon as 
possible and instructed to have it in use 
not later than December 31, 1939. 
Notification has been sent out that the 
1931 Edition should not be used after 
December 31, 1939. 

For many years the Connecticut 
Official Milk Standard has been used 
extensively outside of Connecticut for 
the grading of milk both in the United 
States and in other countries. In 
Standard Methods for the Examination 
of Dairy Products, Seventh Edition, 
1939, reference is made to _photo- 
graphic standards and those who do 
not wish to prepare their own discs are 
referred to the copies of the photo- 


graphic standards 
Connecticut State 
Health Laboratory, 
report states: 


The standards on this photograph ar 
based on pint samples of milk to which 
weighed amounts of sediment have been 
added. The 1931 standards cover the range 
from clean to very dirty milk with numerical 
ratings or sediment scores given for each disc 
The 1939 standards have been simplified by 
the elimination of cleanliness ratings for dirty 
milk. 


prepared by the 
Department of 
Hartford. The 


Persons outside of Connecticut 
placing orders for milk sediment 
standards should state whether the new 
1939 Edition or the old 1931 Edition 
of the standard is desired. The price 
of the new 1939 Edition is sixty cents, 
but the price of the old 1931 Edition 
will remain $1.00 a copy for the few 
persons who may wish to continue 
using the old standard. 


THE FIRST ANNUAL SYMPOSIUM FOR 
INDUSTRIAL NURSES 


HE Illinois State Department of 

Public Health, through its Divisions 
of Industrial Hygiene and Child Hy- 
giene and Public Health Nursing, has 
arranged a symposium for industrial 
nurses in the state, to be held October 
26-28, at the University of Illinois 
Medical School, in Chicago. 

Coéperating organizations will be: 
Chicago Industrial Nurses Association 
Greater Chicago Safety Council, 
Illinois Manufacturers’ Association, 
American Industrial Hygiene Associa- 
tion, American Medical Association, 
and University of Illinois Medical 
School. 


UNIVERSITY OF CALIFORNIA NURSING 
EDUCATION INSTITUTE 

S part of the Summer Session pro- 

gram of the University of Cali- 

fornia, the Division of Nursing Educa- 

tion of the Department of Hygiene held 
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4 3 weeks’ Institute on “Social and 
Nursing Problems in the Control of 
Syphilis and Gonorrhea.” Mrs. 
Evangeline Morris, of Simmons College, 
was the prime moving force of the In- 
stitute. Dr. Malcolm Merril, Chief of 
the Bureau of Venereal Diseases, Cali- 
fornia State Department of Public 
Health, gave a well organized practical 
view of the medical aspects in the con- 
trol of syphilis and gonorrhea. 

Enrollment included public health 
nurses from state, city, and county 
health departments, Indian Service 
schools, Visiting Nurse Associations, 
\merican Red Cross Nursing Services, 
and nurses from clinic, general duty, 
ind private duty fields. 


TRI-STATE FOOD AND HEALTH OFFICIALS 
CONFERENCE 
HE Tri-State Food and Health 
Officials Conference will meet at 
Pittsburgh on Wednesday, October 18, 
during the Annual Meeting of the 
\.P.H.A. This Conference is composed 
of health and milk control officials in 
the States of Ohio, West Virginia, and 
Pennsylvania. The officers are: 
President: Julius A. Pizzoferrato 
Secretary-Treasurer: Thomas Henderson 
First Vice-President: Dr. Reese Pedicord 
Second Vice-President: Elmer Harter 
Editor: Leicester Patton 


Their program will include papers by 
Dr. W. W. McFarland, President, 
Pennsylvania Public Health Associa- 
tion; Dr. Reese Pedicord, Wheeling, 
W. Va.; and Fred L. Schoenberger, 
Secretary, Ohio Dairy Products Asso- 
ciation, Columbus, Ohio. 


FILTERABLE VIRUSES RESEARCH 
NEW laboratory for the study of 
filterable viruses has been estab- 
lished at New Brunswick, N. J., by the 
Squibb Biological Laboratories. A 
special building has been equipped for 
the research. 
Raymond C. Parker, Ph.D., a mem- 


ber of the staff of the Rockefeller Insti- 
tute for Medical Research, has been 
appointed Director. 


PERSONALS 
Central States 

Forrest J. Austin, M.D.,7 formerly 
of Houghton, Mich., has been ap- 
pointed Director of a district health 
unit for Webster, Calhoun, and Boone 
Counties, Lowa. 

Dr. Harrison C. BLANKMEYER has 
been appointed Superintendent of 
Health of Springfield, Ill. 

Dr. Georce W. Bowman, of Indian- 
apolis, Ind., has been appointed State 
Director for Venereal Disease Con- 
trol in the Indiana State Health De- 
partment, succeeding Dr. WENDELL 
C. KELLY, resigned. 

Dr. ADELBERT R. CHAMBERS, of [ola, 
Kans., has been appointed Health 
Officer of Allen County. 

Dr. Howarp F. Craic, of Protection, 
Kans., has recently been appointed 
Health Officer of Comanche County. 

Dr. Max L. Durreer, of the staff of the 
Health Service of the University of 
Michigan, Ann Arbor, has been ap- 
pointed Director of the Health Serv- 
ice at Iowa State Teachers College, 
Cedar Falls, Iowa. 

Marte A. Hacere, M.D.,7 of Chicago, 
Ill., has been appointed Regional 
Consultant in Maternal and Child 
Health for the Michigan State De- 
partment of Health. 

KatMAN S. Von Haritincer, M.D.,7 
forme:ly of the Hillsdale County, 
Mich., Health Department, has been 
appointed Health Officer of the Mid- 
land County Health Department, 
succeeding Epwin H. Prace, M.D.,7 
resigned. 

ErRwIn F. Horrman, M.D., M.S.P.H.,7 
of Mason, Mich., has been appointed 
Director of the Dickinson County 
Health Unit, to succeed Puiiip E. M. 
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BourLAnD, M.D., M.S.P.H.,7 of Iron 
Mountain, resigned. 

Dr. WeENvDELL C. Ketty, of Indian- 
apolis, Ind., has resigned as State 
Director for Venereal Disease Con- 
trol in the Indiana State Health De- 
partment, to become associated with 
Eli Lilly and Company. 

Dr. Froyp H. Krinyoun has resigned 
as Health Officer of Omaha, Nebr., 
to enter private practice in Los 
Angeles, Calif. 

Dr. HeRBerT R. Scumupt, of Newton, 
Kans., has been appointed Health 
Officer of Harvey County, to fill the 
unexpired term of the late Dr. 
WILLIAM F. SCHROEDER. 

Dr. K. VAuBEL, of Indianapolis, 
Ind., has been appointed Assistant 
Director of the Division of Pre- 
ventable Diseases of the Iowa State 
Department of Health, succeeding 
Dr. PAUL STEPHEN, who resigned to 
enter private practice at Man- 
chester, Iowa. 


Eastern States 

CirrrorD W. Beers, of New York, 
founder of the mental hygiene move- 
ment, has resigned as Secretary of 
the National Committee for Mental 
Hygiene, after more than 30 years 
of service. He will continue his work 
as Secretary of the American Foun- 
dation for Mental Hygiene, and the 
International Committee for Mental 
Hygiene. 

Dr. Joun L. Bonn, of Lehighton, Pa., 
has been appointed Medical Director 
of Carbon County. 

WALTER CLARKE, M.D.,7 Executive 
Director of the American Social Hy- 
giene Association, New York, N. Y., 
has been awarded the rank of Knight 
of the Legion of Honor by President 
Lebrun of France. The citation was 
made for Dr. Clarke’s work with the 
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League of Red Cross Societies anq 
other international health activities 
in which the French Government js 
interested. 

Joun B. Grant, M.D., C.P.H.,* of the 
staff of the International Health 
Division, Rockefeller Foundation, 
who for more than 20 years has been 
assigned to China, has_ been ap- 
pointed by the Government of India 
as Director of the All India Institute 
of Hygiene and Public Health and, 
concurrently, Professor of Public 
Health Administration. Dr. Grant 
arrived in Calcutta late in June to 
begin his responsibilities. 

Dr. Mitton E. Kirkpatrick, of New 
York, recently Director of a child 
guidance center at Lansing, Mich., 
has been appointed Director of the 
Division on Community Clinics, of 
the National Committee for Mental 
Hygiene, New York, N. Y. He suc- 
ceeds Dr. GrorGe S. STEVENSON, 
who recently became Medical Direc- 
tor of the National Committee for 
Mental Hygiene. 

Dr. Georce A. MARSDEN, of Oswego, 
N. Y., has been appointed City 
Health Officer, to succeed the late 
Dr. JAMes E. MANSFIELD. 

Roscoe L. Mitcuert, M.D.,— As- 
sistant Director of the Bureau of 
Health in the Maine State Depart- 
ment of Health and Welfare, has 
been appointed Director, to succeed 
Grorce H. Coomss, M.D.7 

Dr. James E. PerermMan, M.D.,f of 
Cherry Tree, Pa., has been appointed 
District Medical Director of Indiana, 
Armstrong, and Jefferson Counties 

Dr. ANTHONY J. SPARTA, of Easton, 
Pa., has been appointed Medical 
Director of Northampton County, 
succeeding Dr. FRANK J. CONAHAN, 
of Bethlehem. 

Howarp CANNING TAYLOR, Jr., M.D., 
of New York, has been appointed to 
the William Goodell Professorship at 


NEWS FROM 


the University of Pennsylvania 
chool of Medicine. 
uryN C. Trent,f of Dover, Del., 
has resigned as Director of the 
Division of Public Health Nursing 
the Delaware State Board of 
Health, which position she has held 
for the past 4 years, to accept a 
position with the Birth Control 
Federation of America as a Super- 
visor of the Southern Region. Her 
southern address is not yet an- 


iN 


nounced. 

\LLAN A. TwICHELL,7 of New Haven, 
Conn., Technical Secretary of the 
\merican Public Health Associa- 
tion’s Committee on the Hygiene of 
Housing, lectured at the Housing 
Management Training Institute held 
at New York University, July 24— 
\ugust 18. His subject was “ Cur- 
rent Thoughts on the Relation of 
Housing to Health, Delinquency and 
Other Major Social Problems.” The 
Institute was conducted in codpera- 
tion with the National Association of 
Housing Officials and with the 
\ssistance of Staff members of the 
United States Housing Authority. 

Dr. MAtTHEw P. Warp, of Browns- 
ville, Pa., has been appointed Med- 
ical Director of Fayette County, to 
succeed Dr. J. GLENN HEMINGTON, 
of Uniontown. 

| M. Wisan, D.D.S.,* of Elizabeth, 
N. J., has been appointed Consultant 
to the Dental Health Education 
Program of the New Jersey State 
Department of Health. Dr. Wisan 
was chairman of the Council on 
Mouth Hygiene of the New Jersey 
State Dental Society for a number 
of years, and during the past year he 
has served as Secretary of the Oral 
Health Group, American Public 
Health Association. 


Southern States 
Dk. FLlercHer R. Apams, of Monroe, 
N. C., Health Officer of Union 
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County, has been appointed Health 
Officer of Catawba County, to suc- 
ceed Dr. H. Wuite, 
formerly of Newton, N. C., and now 
of Philadelphia, Pa. 

Dr. Neate M. Arkrns, of Greenville, 
Ky., Health Officer of Muhlenberg 
County, has been transferred to 
Graves County, to take charge of a 
new unit with headquarters at May- 
field. Dr. James R. Barcus, of 
Gladewater, Tex., has been appointed 
Health Officer of the town. 

Dr. Ricwarp B. Austin, of Forest, 
Miss., has been named part-time 
Health Officer in Scott County, filling 
the unexpired term of Dr. WILLIAM 
E. ANDERSON. 

Dr. Loren V. Baker, of Elk City, 
Okla., has been appointed Health 
Officer of Beckham County. 

Dr. JosHua P. Beam, of Arnett, Okla., 
has been appointed Health Officer of 
Ellis County. 

Dr. Price BittIncerR, of 
Summerlee, W. Va., has been ap- 
pointed a member of the Public 
Health Council, succeeding the late 
Dr. Samuet W. Price, of Scarbro. 

Dr. WitiiaAm S. Cary, of Reydon, 
Okla., has been appointed Health 
Officer of Roger Mills County. 

Dr. Grorce R. Creekmore, of Brocks- 
ville, Fla., has been appointed a 
member of the Board of Com- 
missioners of Hernando County. 

Dr. JouHn I. Derr, of Waurika, Okla., 
has been appointed Health Officer of 
Jefferson County. 

Dr. DonaLtp W. Dykstra, of Morril- 
ton, Ark., has been appointed in 
charge of the new Syphilis Control 
Division of the Arkansas State De- 
partment of Health. He will assist 
ARTHUR M. Wasusurn, B.S., M.D.,+ 
of Little Rock, Director of the 
Division of Communicable Disease 
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Control. Another member of the 
new Division will be ArtHuR B. 
Price, M.D., M.P.H., of the U. S. 
Public Health Service, who has been 
assigned to the State Department for 
a year of field training. 


Ky., has resigned as Health Office; 
of Grayson County, to take a similar 
position in Virginia. 


Epwarp M. Homes, Jr., 


formerly Health Officer of Fairfax 
County, Va., has been appointed 


Dr. Paut T. Erickson, of the U. S. Director of the Division of Venerea] 
Public Health Service, arrived in Disease Control of the Virginia State 
Jackson, Miss., recently to launch a Department of Health, Richmond, 
year’s program in the control of Va. 
venereal diseases, in codperation with Dr. JoHN B. Hozter, of the U. § 
the Mississippi State Department of Public Health Service, has been de- 
Health. tailed to the West Virginia State De- 

Dr. FRANcIS PoLtk Fry, Jr., of Fred- partment of Health, at Charleston, 
erick, Okla., has been appointed as Acting Director of the Bureau oj 
Health Officer of Tillman County. Venereal Disease, in the absence of 

Dr. Stmon S. GArrett, of Duncan, Dr. CHARLES N. Scott, who will 
Okla., has been appointed Health spend a year at Johns Hopkins 
Officer of Stephens County. University. 

Dr. Ettery C. Gay, of Little Rock, Dr. CHaArites F. Hutt, of Carthage, 
Ark., has been appointed Medical Tex., has been appointed Health 
Supervisor of the Crippled Children’s Officer of Panola County. 

Division of the Arkansas State De- Dr. Mervin L. Hutcueson, of Den- 
partment of Public Welfare, serving ton, Tex., has been appointed Health 
on a part-time basis. He succeeds Officer of Denton County. 

Dr. Lee VALLETTE PARMLEY, re- Dr. WALTER R. Josiin, of Porter, 
signed. Okla., has been appointed Health 

Paut M. M.D.,7 of Chapel Officer of Wagner County. 

Hill, N. C., has been appointed Ransom J. Jones, M.D.,*+ of Poplar 
Health Commissioner of Walker and ville, Miss., formerly Director of the 
Catoosa Counties, Ga., succeeding Pearl River County Health Depart- 
Dr. RicHarp C. SHEPARD, resigned. ment, has been named to a similar 

Dr. Wi1Lt1AM F. Grirrin, of Watonga, position in the southeastern district 
Okla., has been appointed Health which was organized in March, com- 
Officer of Blaine County. posed of George, Greene, Perry, and 

GrossMAN, M.D.,7 Epidemi- Stone Counties; Dr. JoHn W 
ologist of the Virginia State Health Duccer, of Jackson, has been acting 
Department, Richmond, Va., has head. a 
been appointed Director of the Dr. Liroyp T. Lancaster, of Cherokee 
Bureau of Communicable Diseases, Okla., has been appointed Health 
succeeding G. Foarp McGINngs, Officer of Alfalfa County. 

M.D.* Dr. Bert H. MALone has been ap- 

Dr. FERDINAND R. HAsstLer, Jr., of pointed Regional Medical Directo: 
Seminole, Okla., has been appointed of the Southeastern Regional Office, 
Health Officer of Pottawatomie with headquarters in Waycross, Ga 
County. This is one of the six regional health 

Dr. Don V. Hatton, of Leitchfield, units that have been established un- 

der the supervision of the Georgia 

State Department of Health in an 

Fellow A.P.H.A 

+ Member A.P.H.A expanded state health program 


Other new directors are: 

Dr. Robert B. Griffin, Northwestern Dis- 
trict, Marietta, Ga. 

Dr. Aaron Wilson Brown, Northeastern 
District, Gainesville, Ga. 

Rufus Floyd Payne, M.D.,* West Central 
District, Griffin, Ga. 

Dr. John M. Walton, East Central District, 
Swainsboro, Ga. 

Lester M. Petrie, M.D.,* Southwestern Dis- 
trict, Albany, Ga. 

Herpert A. M.D.,7 of But- 
ler, Ala., Health Officer of Choctaw 
County, has been appointed Health 
Officer in Lamar County, with head- 
quarters in Vernon; he succeeds Dr. 
DANIEL R. Brown, resigned. 

Dr. Ropert K. McIntosu, Jr., of 
Tahlequah, Okla., has been ap- 
pointed Health Officer of Cherokee 
County. 

Dr. HucH H. Monror, of Lindsay, 
Okla., has been appointed Health 
Officer of Garvin County. 

Joseph W. Mountin, M.D.,* Senior 
Surgeon, U. S. Public Health Serv- 
ice, Washington, D. C., has been re- 
lieved from his assignment in charge 
of public health methods at the 
National Institute of Health, 
Bethesda, Md., and detailed as As- 
sistant Surgeon General in charge of 
the Division of Domestic Quarantine. 
He succeeds Assistant Surgeon Gen- 
eral CLtirForp E. WALLER,* who has 
been assigned to duty in the Surgeon 
General’s office in charge of the 
General Inspection Office. 

Dr. James O. NALt, of Clay, Ky., has 
been appointed Health Officer of 
Lawrence County, with headquarters 
at Louisa. 

Jack B. Porterrietp, M.D.,7 of Wil- 
liamsburg, Va., Health Officer of the 
Peninsula District, has been made 
Epidemiologist of the Virginia State 
Department of Health, Richmond, 
Va. 


Dr. James C. Rumtey, of Stigler, 


Fellow A.P.H.A 
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Okla., has been appointed Health 
Officer of Haskell County. 

V. SANnFrorp, M.D.,7 of Cleve- 
land, Tenn., for 9 years Director of 
the Bradley County Health Depart- 
ment, has been appointed Health 
Commissioner of Chattanooga; he 
succeeds Dr. Joun W. L. Cooper, 
who resigned to devote full time to 
private practice. 

Dr. Harry A. Smit, of Wheeling, W. 
Va., has been appointed Health 
Officer of Wheeling and Ohio County. 

Dr. D. Situ, of Senatobia, 
Miss., has been appointed Health 
Officer of Tate County, succeeding 
Dr. JoHN Sipney Eason, of Cold- 
water. 

Dr. Davin B. SNELLING, of Tuscumbia, 
Ala., formerly Assistant to the Health 
Officer of Colbert County, has been 
appointed Health Officer of Choctaw 
County; he succeeds HERBERT A. 
McCiure, of Butler, who 
has taken a _ similar position in 
Lamar County. 

Dr. Joun E. Tate, of Ripley, Miss., 
has been appointed Health Officer of 
Tippah County, for a 2 year term. 

Dr. Stuart P. VANDIVvIERE, of Frank- 
lin, N. C., has been placed in charge 
of the Baldwin County, Ga., Health 
Department. 

Dr. Joun G. Wetcu, of Port Neches, 
Tex., has been appointed Health 
Officer of Beaumont. 

Dr. Rosert K. Witson, of Dothan, 
Ala., has been appointed Health 
Officer of Pickens County, succeed- 
ing Dr. Horace C. Hunt, of Liv- 
ingston, who resigned to enter 
private practice of medicine. 


Western States 
Jacques P. Gray, M.D., M.P.H., 
who for two years has been Director 
of Public Welfare in the City and 
County of San Francisco, Calif., has 
resigned, effective August 15, to be- 
come lecturer in public health in the 
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Department of Hygiene, University 
of California, Berkeley. Dr. Gray 
will be responsible for courses in the 
Department organized by the late 
Dr. John Force on child health, com- 
munity control of the communicable 
diseases, elementary public health, 
and advanced epidemiology. 

Epwarp E. Hamer, M.D., of Carson 
City, formerly States Health Officer 
of Nevada, was recently reappointed 
to that position. 

Wittiam M. McKay, M.D.,7 of Salt 
Lake City, Utah, Director of the 
Division of Communicable Disease 
Control of the Utah State Board of 
Health, has been made Acting State 
Health Commissioner, while JoHNn L. 
Jones, M.D.,* the Health Com- 
missioner, is conducting a survey of 
occupational disease in the state. 

Dr. Eucenre W. Rockey, of Portland, 
Ore., has been appointed Chief of 
Staff of the Industrial Accident Com- 
mission, succeeding Dr. Louis P. 
GaMBEE. Dr. Rockey held this 
position once before. 

Dr. KENNETH M. Soperstrom, of 
Seattle, Wash., was recently ap- 
pointed to the staff of the Division of 
Epidemiology in the Washington 
State Department of Health, in 
charge of tuberculosis control, a 
newly created position. 

Dr. RicHarp H. Witcox, of Pierre, 
S. D., has been appointed Health 
Officer of Umatilla County, to suc- 
ceed Atrrep H. MacLaren, M.D.,7 
who will enter private practice in 
California. 


Canada 
Dr. DuncAN GRAHAM, of Toronto, 
Ont., was named President-Elect of 
the Canadian Medical Association, 
at the recent annual meeting in 
Montreal. 
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Dr. Mortey S. LouGHEep, City Bac- 
teriologist for several years, has been 
appointed Health Officer of Winni- 
peg, Man., to succeed Dr. Aterx- 
ANDER J. Douctas, M.D.,* who jis 
retiring after nearly 40 years of 
service. 

Dr. Hersert C. Georce, of Regina, 
Sask., has been appointed Medical 
Director of Cancer Services for the 
Saskatchewan Cancer Commission 
and Director of the Regina Cancer 
Clinic; and Dr. ALLAN W. Bitar. 
of Toronto, Ont., has been made 
Supervisor of Radiotherapy for the 
Commission and Radiotherapist of 
the Clinic. 


Foreign 
LEONIDES ANDREU ALMAZAN, M.D.7 
of Mexico City, has resigned as Chief 
of the Department of Public Health 
in Mexico, and has been succeeded 
by Dr. y Jose Sruros, who 
was his predecessor for several years 

in the same position. 


DEATHS 

Ernest C. M.D.,* of San 
Francisco, Calif., Professor of Public 
Health and Preventive Medicine at 
Stanford University Medical School, 
died August 23. 

JosepH E. Germain, D.P.H.,+ Direc- 
tor of Rimouski Health Unit, 
Rimouski, Que., Canada, died re- 
cently, at the age of 53. 

Dr. Harotp Rypins, Secretary of the 
New York State Board of Medical 
Examiners, Albany, N. Y., died 
recently. 

F. E. Trotter, M.D.,+ President and 
Executive Officer, Territorial Board 
of Health, Honolulu, T. H., died 
recently. 
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CONFERENCES AND DATES 


\merican Association for the Advance- 
ment of Science. Annual Meeting 
Columbus, Ohio, December 27, 

1939-January 2, 1940. 

American Clinical and Climatological 
\ssociation. Saranac Lake, N. Y. 
October 9-11. 

\merican College of Surgeons. Phila- 
delphia, Pa. October 16-20. 

\merican Education Week — 1939. 
Theme, “ Education for the American 
Way of Life.” November 6-11. 

American Public Health Associa- 
tion. 68th Annual Meeting. 
Hotel William Penn, Pittsburgh, 
Pa. October 17-20. 

American Public Welfare Association. 
Round Table and Annual Meeting. 
Washington, D. C. December 6-10. 

American Public Works Association. 
Pittsburgh, Pa. October 9-11. 

American School Health Association. 
Hotel William Penn, Pittsburgh, Pa. 
October 16-20. 

American Statistical Association—An- 
nual Meeting. Philadelphia, Pa. 
December 27-30. 

\merican Water Works Association: 
Four States Section. Berkshire 

Hotel, Reading, Pa. October S—6. 

Missouri Valley Section. Hotel 
President, Kansas City, Mo. 
October 11-13. 

West Virginia Section. Morgan 
Hotel, Morgantown, W. Va. 
October 12-14. 

Southwest Section. Adolphus Hotel, 
Dallas, Tex. October 16-19. 

New Jersey Section. Claridge Hotel, 
Atlantic City, N. J. October 
20-21. 

California Section. Fairmont Hotel, 
San Francisco, Calif. October 
25-28. 

Wisconsin Section. Hotel Raulf, 
Oshkosh, Wis. October 30- 
November 1. 


New York State Section. Hotel 
Utica, Utica, N. Y. November 
2-3. 

North Carolina Section. Hotel 
Charlotte, Charlotte, N. C. 
November 6-8. 

Association of American Medical Col- 
leges. Cincinnati, Ohio. October 
23-25. 

Association of Women in Public Health. 
Century Club, Pittsburgh, Pa. 
October 16. 

Central Society for Clinical Research. 
Chicago, Ill. November 3-4. 

Civil Service Assembly of the United 
States and Canada. San Francisco, 
Calif. October 16-20. 

Civil Service Assembly—Western Re- 
gional Conference. San Francisco, 
Calif. October 17. 

Colorado Public Health Association. 
Colorado Springs, Colo. October 
3-4. 

Convention for the Revision of the 
Pharmacopoeia of the United States. 
Washington, D. C. May 14, 1940. 

Directors of Local Health Services Con- 
ference. Hotel Roosevelt, Pitts- 
burgh, Pa. October 16. 

First Annual Symposium for Industrial 
Nurses. Presented by the Depart- 
ment of Public Health of the State of 
Illinois. University of Illinois Med- 
ical School, Chicago, Ill. October 
26-28. 

Florida Public Health Association 
Jacksonville, Fla. December 7-9. 
Health Education Institute—American 
Public Health Association, Annual 
Meeting. Hotel William Penn, 
Pittsburgh, Pa. October 15-17. 
International Association of Milk Sani- 
tarians, Inc.—Annual Meeting. New 
Hotel Mayflower, Jacksonville, Fla. 

October 25-27. 

International Heating and Ventilating 
Exposition—Sixth. Under auspices 
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of the American Society of Heating 
and Ventilating Engineers, and 
coinciding with its 46th Annual 
Meeting. Lakeside Hall, Cleveland, 
Ohio. January 22-26, 1940. 

International Society of Medical 
Health Officers. Hotel William Penn, 
Pittsburgh, Pa. October 16. 

Michigan Public Health Association. 
Grand Rapids, Mich. November 
8-10. 

Mississippi Public Health Association. 
Jackson, Miss. December 6-8. 

Municipal Public Health Engineers 
Conference. Hotel William Penn, 
Pittsburgh, Pa. October 16. 

National Association for Nursery Edu- 
cation — Biennial Meeting. Hotel 
Pennsylvania, New York, N. Y. 
October 25-28. 

National Association of 
Officials. New Orleans, La. 
ber 22-24. 

National Association of Public School 
Business Officials. Cincinnati, Ohio. 
October 16-20. 

National Association of Sanitarians. 
Oakland, Calif. December. 

National Hearing Week-——12th. An- 
nounced by the American Society for 
the Hard of Hearing. October 
22-28. 


Housing 
Novem- 


Public 
William 
October 


National 
Health 
Penn. 
15-16. 

National Pest Control Association—7th 
Convention. Hotel Pennsylvania, 
New York, N. Y. October 23-25. 

National Recreation Congress — 24th. 
Boston, Mass. October 9-13. 

National Safety Congress and Expo- 
sition—28th. Atlantic City, N. J. 
October 16—20. 

National Society for the Prevention of 
Blindness. Annual Conference. Hotel 
Astor, New York, N. Y. October 
26-28. 

National Warm Air Heating and Air 
Conditioning Association. Cleve- 


Organization for 
Nursing. Hotel 
Pittsburgh, Pa. 
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land, Ohio. January 22-26, 1949, 
New Jersey Health and Sanitary As. 
sociation — 65th Annual Meeting. 
Berkeley-Carteret Hotel, Asbur y 
Park, N. J. November 24-25. 

New Mexico Public Health Association, 
LaFonda Hotel, Santa Fe, N. M. 
October 25-28. 

New York State Association of Public 
Health Laboratories. Mid-Year 
Meeting. State Laboratory, Albany, 
N. Y. November 3. 

New York State Sewage Works As- 
sociation. Olean House, Olean, 
N. Y. October 6-7. | 

Pennsylvania Public Health Associa- 
tion—Meeting with American Public 
Health Association. Hotel William 
Penn, Pittsburgh, Pa. October 18. 

Southern Branch, American Public 
Health Association — 8th Annual 
Meeting. Memphis, Tenn. Novem- 
ber 21-22. 

Southern California Public Health As- 
sociation. Long Beach, Calif. Janu- 
ary 24, 1940. 

Southern Medical Association. 
phis, Tenn. November 21-24. 

State Laboratory Directors Confer- 
ence. Hotel William Penn, Pitts- 
burgh, Pa. October 16. 

State Sanitary Engineers Conference. 
Hotel William Penn, Pittsburgh, Pa. 
October 16-17. 

Texas Public Health Association. 
veston, Tex. October 2-4. 
Tri-State Food & Health Officials 
Hotel William Penn, Pittsburgh, Pa. 

October 18. 

West Virginia Public Health Associa- 
tion. Hotel Fairmont, Fairmont, W. 
Va. November 6-8. 


Mem- 


Gal- 


SIX NEW HEALTH AND CHARAC- 

TER BUILDING FILMS 
Silent and sound-on-film. For child 
and adult. “Prenatal Care,” “Mother 
and Child from birth to one year of 
age,” “Child from one to six.” Junior 
High students. High school students. 
For information, write: David B. Hill, 
Salem, Oregon. 


